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PREFACE. 


As  indicated  by  its  title,  the  present  work  is-  intended  as  an 
elementary  treatise  on  human  anatomy,  and  is  not  an  elaborate 
system  adapted  to  the  use  of  those  who  have  already  advanced  in 
anatomical  knowledge.  The  author  has  attempted  to  prepare  such 
a  book  as  he  feels  would  have  been  of  service  to  himself  in  the 
commencement  of  his  studies,  and  he  hopes  it  may  be  found 
worthy  of  the  approbation  of  students,  for  whom,  and  by  whose 
frequent  solicitation,  it  was  written. 

Much  of  the  difficulty,  of  which  we  hear  constant  complaint, 
in  the  acquisition  and  retention  of  anatomical  knowledge,  arises 
from  an  excessive,  and,  in  some  other  respects,  objectionable  no- 
menclature. Not  only  has  the  naming  of  comparatively  unim- 
portant parts  been  carried  to  an  extreme,  but,  in  numerous 
instances,  the  same  parts  arc  designated  by  a  multitude  of  names, 
which  are  indiscriminately  used  by  different  writers.  The  nomen- 
clature of  anatomy  has  been  founded  on  no  particular  system ; 
the  names  having  been  chosen,  according  to  the  fancy  of  anato- 
mists, from  the  shape,  function,  or  supposed  resemblance  of  the 
part,  or  in  commemoration  of  the  original  investigator.  In  some 
measure  to  avoid  the  difficulty  to  which  we  refer,  the  author  has 
adopted  the  plan  of  generally  using  a  single  name  for  each  part ; 
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of  the  many  names  employed,  to  use  that  which  is  most  expres- 
sive of  the  character  of  the  part;  and,  when  admissible,  the 
name  is  anglicized.  A  copious  synonymy  is  added,  in  foot-notes, 
which  may  be  found  useful  for  future  reference. 

Many  of  the  drawings  accompanying  the  work  are  original, 
and  were  made  by  the  author,  or  by  his  friend  Dr.  H.  D.  Schmidt, 
favorably  known  for  his  anatomical  investigations.  The  excellent 
wood  engravings,  with  few  exceptions,  are  from  the  masterly  hand 
of  August  Wilhelm,  a  young  artist  of  this  city. 
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HUMAN    ANATOMY 


CHAPTER  I. 

INTRODUOTION. 

The  word  Anat'omy  means  dissection ;  but  it  has  become  to  be  ap- 
plied to  the  study  of  the  physical  stractare  of  organized  bodies.  The 
word  is  varionsly  modified,  according  to  its  application;  and  thus  we 
have  vegetable  anatomy,  comparative  anatomy,  human  anatomy,  patho- 
logical anatomy,  etc. 

Hn'man  anat'omy,  the  special  object  of  our  attention,  may  be  sub- 
divided into  general,  special,  and  topographical  anatomy. 

Oen'eral  anat'omy  treats,  in  common,  of  the  physical  elements  of  struc- 
ture of  the  various  organs  of  the  body.  It  is  frequently  named  Micro- 
scopic anatomy,  from  the  necessity  of  employing  the  microscope  in 
its  study.  The  term  Histology,  from  the  Greek  f^oc,  the  organic  struc- 
ture, and  i'T'oc,  a  description,  is  also  applied  to  it. 

Special  or  Deferip'tiye  anat'omy  treats  of  the  properties,  such  as  form, 
color,  size,  and  situation  of  the  organs  of  the  body  arranged  into  sys- 
tems ;  and  thus  we  have  the  anatomy  of  the  bones,  of  the  muscles,  etc. 

Topograph'ioal  anat'omy  treats  of  the  relative  position  of  organs  in 
particular  regions  of  the  body.  Thus,  the  topographical  anatomy  of  the 
groin  refers  to  all  the  organs  in  this  region.  It  is  also  called  Surgical 
anatomy,  from  its  importance  in  surgery. 

In  commencing  with  the  study  of  human  anatomy,  the  author  thinks  it 
not  amiss  in  directing  the  student  to  take  a  cursory  glance  at  the  general 
structure,  characteristic  phenomena,  and  conditions  of  existence  of  living 
bodies,  of  which  man  constitutes  the  highest  or  most  complex  tjrpe. 

According  to  the  present  state  of  chemical  knowledge,  about  sixty 
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different  kinds  of  matter,  the  so-called  simple  or  ultimate  elements,  enter 
into  the  composition  of  the  earth.  The  phrase  ''  kinds  of  matter"  is 
expressive  of  the  idea  of  the  ponderable  agencies  of  nature  which  are 
not  reducible  to  a  simpler  condition  with  all  the  aids  of  modem  science, 
are  incapable  of  conversion  into  one  another,  and  are  indestructible. 

All  the  material  masses  or  bodies  of  the  earth  are  divisible  into  two 
great  groups — mineral  bodies  and  organized  bodies.  The  former  are 
known  as  minerals,  and  comprehend  the  rocks,  stones,  ores,  soils,  water, 
air,  and  gasses ;  the  latter  are  known  as  plants  and  animals,  including 
all  their  parts. 

Mineral  bodies,  in  contradistinction  to  organized  bodies,  are  also 
called  unorganized.  They  are  homogeneous  in  structure ;  and,  under 
ordinary  circumstances,  either  have  no  definite  form,  expressed  by  the 
term  amorphous,  or  they  are  crystalline;  that  is  to  say,  they  are  of 
regular  form,  defined  by  plane  surfaces  and  sharp  angles.  Under  special 
circumstances,  it  is  probable  that  all  mineral  bodies  may  assume  a  crys- 
talline form.  Thus,  water  and  mercury,  ordinarily  liquid,  at  lower  tem- 
peratures become  crystalline  solids;  and  even  certain  aeriform  fluids, 
such  as  carbonic  acid  or  nitrous  oxide,  under  the  combined  influence 
of  high  pressure  and  intense  cold,  assume  the  condition  of  crystalline 
masses. 

Organized  bodies  are  composed  of  a  few  simple  physical  elements, 
which  may  be  arranged  as  follows  : — 

1.  Homogeneous  liquid,  and  its  transitions  toward  a  solid  condition. 

2.  Homogeneous  granules. 

3.  Homogeneous  filaments. 

4.  Homogeneous  membrane. 

Every  organized  body  originates  in  a  homogeneous  liquid,  the  most 
complex  as  well  as  the  most  simple ;  and  every  one  starts  into  definite 

existence  as  a  homogeneous  granule,  invisible  except 
Fig.  1.  ^th  the  aid  of  the  microscope.  The  granule  is  the 
first  appreciable  step  in  the  production  of  the  seed  of 
plants,  and  of  the  egg  of  animals.  There  are  certain 
specific  living  beings,  which,  throughout  their  exist- 
ence, appear  to  consist  of  a  simple  granule;  as,  for 
instance,  the  Monas  crepusculum,  represented  in  figure 
1.  This  measures  less  than  the  10,000th  of  an  inch  in 
M0IIA8  cEEPUBcuLUM.     diamctcr,  or  is  so  minute  that  500,000,000  may  be 

Higlilj  magnified.  a 

crowded  in  a  drop  of  water,  in  which  they  are  often 
observed  endowed  with  the  power  of  movement. 

Homogeneous  filaments  are  the  least  frequent  constituents  of  organized 
bodies.    They  constitate  the  vibrating  appenidages  of  certain  microscopic 
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planta,  of  mauj  animftlcules,  of  the  lo-colled  cilUted  cells  of  more  com- 
plez  animals,  and  of  the  flpermatozoide  of  the  mate  Bemiual  liquid.  Thej 
also  appear  to  form  the  etnictare  of  areolar  tissne. 

Some  of  the  simplest  forms  of  specific  organic  life  coDsist,  apparentlj, 
of  mere  homogeneous  filaments ;  as,  for  instance,  the 
Tarioos  species  of  Vibrio,  (figure  S,)  millions  of  which, 
endowed  with  the  power  of  morement,  may  be  observed 
in  any  organic  infusion  that  has  been  exposed  for  a  short 
time  to  the  air.  The  thin,  oil-like,  iridescent  film,  often 
seen  on  standing  water,  is  sometimes  composed  of  these 
living  homogeneous  filaments,  which,  decomposing  the 
rays  of  light  falling  on  them,  give  rise  to  the  charac- 
teristic hues  of  the  rainbow. 

Homogeneoas  membrane  is  an  important  solid  ele- 
ment of  organized  structures,  and  is  mostly  the  con- 
taining part  when  the  other  elements  are  in  association  with  it. 

Orgauised  bodies  derive  their  materials  of  composition  from  the  min. 
eral  world,  and  they  are  sabject  to  the  control  of  the  same  laws  which 
govern  unorganized  bodies.  In  the  final  dissolution  of  organized  bodies, 
the  material  of  composition  again  reverts  to  the  mineral  world. 

Though  we  cannot  comprehend  the  idea  of  a  beginning  to  matter,  it 
is  nevertheless  conceivable  that  organized  bodies  may  have  had  a  definite . 
commencement  or  origin  in  time.  Be  this  as  it  may,  the  nature  of  the 
origin  of  organized  bodies  in  time  is  involved  in  the  deepest  obscnrity. 
If  the  view  of  many  cosmogenists  and  geologists  be  adopted,  that  the 
earth  was  once  in  a  highly  heated  or  incandescent  condition,  it  is  obvioiu 
such  a  state  would  have  been  incompatible  with  the  contemporoueoiu 
existence  of  organized  bodies ;  and  it  wonid  follow,  of  necessity,  that 
they  were  subsequently  produced  or  introduced  when  the  temperature  of 
the  earth  was  reduced  to  the  condition  favorable  to  the  support  of  life. 

Philosophers  have  contended '  that  the  simplest  forms  of  organized 
bodies  may  originate  directly  and  spontaueonsly  from  the  mineral  world, 
under  the  operation  of  ordinary  physical  causes.  Aside  from  the  im- 
portant fact  that  it  Is  never  pretended  that  the  more  complex  plants  and 
animals  spring  into  existence  in  this  manner,  no  authentic  evidence  has 
yet  been  presented  to  us  that  microscopic  organisms  may  originate  spon- 
taneously; but,  on  the  contrary,  all  careful  investigations  and  well-con* 
dncted  experiments  have  so  far  tended  to  refute  the  hypothesis. 

Organized  bodies  have  existed  for  incalculahle  ages,  as  is  proved  by 
the  great  qoontity  and  variety  of  their  remains,  which  extend  through 
an  enormous  depth  of  the  stratified  rocks  composing  the  surface  of  the 
earth.     Perhaps  a  more  remarkable  fact,  ascertained  in  the  explonttiott 
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of  the  latter,  is,  that  the  earliest  series  of  organized  bodies  became  ex- 
tinct to  give  place  to  a  new  series,  which  in  like  manner  subsequently 
became  extinct ;  and  this  process  of  the  snccessive  origin  and  extinction 
of  races  or  series  of  species  has  continued  without  interruption  down  to 
the  present  period ;  from  which  it  is  probably  not  unsafe  to  infer  the 
ultimate  fate  of  the  existing  race  of  living  beings. 

For  convenience  in  study  and  easy  reference,  organized  bodies  are 
arranged  or  classified  in  some  system,  which  may  vary  according  to  our 
extent  of  knowledge  of  those  bodies.  Thus,  we  have  kingdoms,  classes, 
orders,  families,  genera,  species,  and  varieties,  each  division  exhibiting 
certain  characters  in  common,  by  which  its  relative  position  is  main- 
tained and  readily  perceived.  How  far  these  divisions  accord  with  any 
apparent  natural  plan,  is  a  subject  of  much  controversy. 

The  first  grand  division  of  organized  bodies  is  into  the  vegetable  and 
animal  kingdom,  or  into  plants  and  animals.  This  arrangement,  how- 
ever obvious  it  may  appear,  is  not  without  its  difficulties ;  for,  although 
the  higher  types  of  both  are  readily  distinguishable,  it  appears  to  be 
impossible,  in  the  present  condition  of  our  knowledge,  to  indicate  a 
positive  separation  between  the  lower  types ;  and  hence  we  find  natu- 
ralists classifying  the  simplest  forms  of  organized  bodies  indiscrimi- 
nately as  plants  or  animals. 

As  regards  the  subdivisions  of  the  vegetable  and  animal  kingdoms, 
though  there  is,  perhaps,  rather  more  concurrence  of  opinion,  yet  the 
attempt  to  define  positive  lines  of  separation  frequently  results  in  failure. 

In  accordance  with  the  systematic  labors  of  naturalists,  who  classify 
the  material  objects  of  nature,  a  species  of  organized  body  is  one  pos- 
sessing some  character  by  which  it  may  be  distinguished  from  another ; 
and  this  character  is  constant,  so  far  as  the  history  of  the  species  is 
known.  Yarieties  are  founded  upon  distinctive  characters,  which,  as  is 
known  by  their  history,  are  temporary.  A  genus  consists  of  a  group  of 
species  possessing  some  structural  characters  in  common ;  and,  in  like 
manner,  a  group  of  genera  approaching  in  character  makes  a  family; 
and  thus  we  may  advance  to  the  starting-point  of  classification  into 
kingdoms. 

It  has  already  been  indicated  that  the  matter  of  mineral  or  unorgan- 
ized bodies,  and  that  of  organized  bodies,  is  the  same.  When,  however, 
we  speak  of  the  material  of  the  latter,  it  is  called  organic  matter,  in 
contradistinction  to  that  of  the  former,  which  is  called  inorganic  matter. 
In  other  words,  so  long  as  the  material  constitutes  mineral  or  unorgan- 
ized bodies,  it  is  inorganic  matter ;  but,  the  same  material  having  entered 
into  the  constitution  of  plants  and  animals,  or  organized  bodies,  is  then 
named  organic  matter. 
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The  derivation,  directlj  or  indirectly,  of  organized  bodies  from  the 
inorganic  world,  is  termed  organization,  and  their  redaction  to  the  primi* 
tire  condition,  disorganization,  or  decomposition. 

Of  the  sixty  ultimate  elements  of  the  earth,  less  than  a  third  enter  into 
the  composition  of  organized  bodies — seventeen  being  the  number  nsnally 
detected.  All  the  other  elements  of  nature  are  unorganizable,  or  inca- 
pable of  entering  into  the  perfect  constitution  of  plants  and  animals. 

Of  the  seventeen  organizable  elements,  Ox'ygen,  Hy'drog^n,  Oar^bonf 
and  Vi'trogen  are  so  universally  existent  in  plants  and  animals,  that 
they  are  viewed  as  the  necessary  or  essential  elements  of  every  organized 
body.  Coincident  with  this  highly  important  circumstance,  the  four  ele- 
ments mentioned  are  the  most  widely  diffused  and  abundant  in  nature. 

The  remaining  or  incidental  chemical  elements  of  organized  bodies, 
arranged  in  the  order  of  their  relative  importance,  or  frequency  and 
quantity,  are  as  follow:  Cal'oinm,  Potas'iium,  Ek>'dinm,  Chlo'riii% 
Phoa'phorof,  Sul'phur,  Silloon,  I'ron,  Magne'iium,  Manganeae't 
I'odine,  Flu'orine,  and  Bro'mine.  These  are  almost  never  found  in 
a  simple  condition,  but  are  in  combination  with  oxygen,  hydrogen,  and 
carbon,  and  with  one  another. 

The  ultimate  elements  by  union  constitute  the  proximate  chemical 
elements  of  organized  bodies,  which  are  those  entering  immediately  into 
the  structure  of  the  latter,  and  are  obtained  separately  by  the  simplest 
methods  of  analysis. 

The  proximate  elements  of  organized  bodies  are  numerous,  and  in 
many  instances  are  imperfectly  known.  They  may  be  divided  into  four 
groups,  as  follow:  I.  Nitrogenized  elements  peculiarly  organic,  such 
as  gluten  and  legumen  in  plants,  and  fibrin  and  albumen  in  animals. 
2.  Non-nitrogenized  elements  peculiarly  organic,  such  as  cellulosep 
starch,  sugar,  and  fats.  3.  Elements  not  peculiarly  organic,  as  water, 
carbonic  acid,  and  phosphate  of  lime.  4.  Elements  resulting  from  the 
disintegration  of  the  former  during  the  ordinary  vital  actions,  and  mostly 
found  in  the  secretions  and  excretions,  such  as  urea,  and  uric  acid  in 
animals. 

Through  a  variety  of  conditions — ^the  agency  of  disease,  spontaneously 
under  ordinary  circumstances  after  death,  or  aided  by  artificial  means — 
the  proximate  principles  are  resolved  into  a  vast  number  of  new  com- 
pounds, such  as  the  ordinary  fat  acids,  glycerin,  gelatin,  the  alcohols, 
ethers,  etc.  etc. 

Every  organized  body,  in  its  construction,  exhibits  a  series  of  phe- 
nomena called  those  of  life,  or  vital ;  and  hence,  when  an  organized 
body  presents  such  phenomena,  it  is  said  to  live,  or  possess  life  or 
vitality — ^which  terms  are  expressive  of  the  actions  peculiar  to,  or  ob- 


22  INTRODUCTION. 

served  only  in  association  with,  organic  forms.  Yital  phenomena,  or 
the  display  of  the  peculiar  actions  of  organized  bodies,  require  a  con- 
stant supply  of  the  elements  of  their  structure  in  a  liquid  state,  the  influ- 
ence of  the  air,  and  a  certain  range  of  temperature.  Without  these 
conditions  vital  activity  cannot  be  maintained ;  and  hence  these  condi- 
tions are  viewed  as  essential  to  life.  No  one  can  be  removed  with- 
out a  cessation  of  vital  action — often  forever — ^in  some  instances  only 
while  the  condition  is  absent.  Thus,  a  dried  seed  exhibits  no  vital 
activity,  but  may  do  so  when  the  essential  conditions  are  brought  to 
play  upon  it 

Every  organized  body  must  have  lived  during  the  period  of  its  con- 
struction ;  but  it  may  be  subsequently  preserved  without  those  actions 
which  characterize  life — such  a  condition  being  distinguished  as  that  of 
death.  Thus,  the  timbers  of  our  buildings  and  the  clothes  we  wear 
were  once  living,  but  are  now  dead  organized  bodies. 

The  phenomena  which  characterize  life  are  as  follow:  the  origin  of 
the  organized  body  from  a  parent;  its  successive  development  and 
growth  ;  the  processes  of  nutrition  and  assimilation  ;  the  combustion  of 
effete  particles  of  structure  ;  and  reproduction.  The  cessation  of  these 
phenomena  constitutes  death. 

All  living  bodies  proceed  from  parents,  whose  remotest  ancestry  can- 
not now  be  traced.  All  of  them  commence  in  or  start  from  the  con- 
dition of  a  homogeneous  liquid ;  and  the  first  defined  step  in  organization 
is  the  appearance  of  a  granule,  whose  form,  beneath  the  highest  powers 
of  the  microscope,  appears  to  be  spherical.  The  homogeneous  liquid 
in  which  living  bodies  originate  is  the  so-called  nutritive  matter.^  It 
contains  all  the  chemical  elements  of  structure  of  the  organized  bodies 
in  complete  solution. 

Jn  the  development  and  constitotion  of  organized  bodies,  we  find  the 
four  ultimate  physical  elements,  previously  mentioned,  very  generally, 
more  or  less  associated  in  the  composition  of  a  common  characteristic 
structure  named  the  organic  celL  All  organized  bodies,  except  such  as 
are  of  so  simple  a  nature  as  to  consist  alone  of  isolated  granules  or  fila- 
ments, are,  for  the  most  part,  composed  of  organic  cells  and  their  trans- 
formations. 

The  primitive  form  of  the  organic  cell,  as  represented  in  figure  3,  is 
that  of  a  spherical  vesicle  with  a  filamentary  appendage.  In  this  condi- 
tion, however,  the  organic  cell  is  not  often  observed,  for  generally  the 
filamentary  appendage  is  absent,  and  the  spherical  form  of  the  vesicle  is 
quickly  modified  after  its  development.     The  minute  being,  Trachelo- 

^  Plasma;  Blastema. 
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Ina,  (fignre  4,)  foQDd  in  Htagnaat  water,  may  be  viewed  u  a 
gporific  or^rnniiicd  liodr  conniatinjr  "f  a  siDKle  typical  organic  coll.  Thp 
mJnnte  plant,  Protoeoceus,  (figure  5,)  whirh  foats  rinmp  walla  and  pavc- 


inpnt«,  in  shaded  plocN,  with  a  green  cnvcr- 
inp.  conristA  of  {golated  organic  coll§  withoat 
tlic  filaneatarjr  ap[)eudage. 

Tlie  ooter  portiun  of  ifie  veaicle  of  tlie 
organic  evil,  ur  the  t^clt  wall,  is  houiugcncou^i  membrane.  The  cell  con- 
tents mny  \k  li<|nid,  at-Tni- liquid,  granular,  or  filamentouH.  Among  thi' 
cpII  contents  verj  gcnernlly  there  is  observed  a  second  and  much  Nmullvr 
vesicle,  called  the  nn'olena,'  which  Ihongh  liable  to  truriHfonnation  is 
much  lean  no  than  the  containing  cull,  The  wall  of  the  nncleuii  is  also  of 
bomogt^neouB  meubrane,  and  its  contents  liliewige  liqnid.  semi-liquid,  or 
gmnular.  Occasionally  organic  culls  ore  observed  with  several  nuclei. 
Among  the  nuclcdr  contcnta,  almost  alwajs,  a  Kpheriral  granule,  nOu- 
apicnouH  for  its  mxn,  may  he  distinguished  from  the  others,  and  this  is 
tiwlinlcnlty  cnlletl  tlit'  qqoIb'oIiu. 

A  ciliated  epithelial  cell,  na  seen  in  lignre  fi,  from  Iho  mncouK  nmm. 
brane  of  the  nasal  and  bronchial  pasxagcs.  pre- 
aenta  an  association  of  all  the  nltimatc  physical 
elements  of  orguuixed  bodies.  Thna  we  have 
homogencou*  membrane  iti  the  cell  wall  and  nu- 
clear wall ;  hoHiogcueoua  granules  and  tiipild  lu 
the  ecll  contents ;  and  homogeneous  fihimenta  in 
the  vibrating  appendages. 

In  plaulit,  organic  cells  arc  generally  developed 
ami  multiplied  through  division  and  subdivision 
of  the  contents  of  pre-existing  cells,  which  contents  at  the  same  time 
{iierea«e  iu  Imlk  or  grow  through  a  constant  supply  of  autritivc  matter. 
The  process  is  otisorved  in  the  germination  of  seeds  and  flie  production 
of  the  Btem,  leaves,  flowers,  and  fruit  of  plants,    la  the  aiaiplcst  of  voge- 

>  Cytoblast. 


Ill 
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a  represented  in  figure  5,  it  is  the  mode 
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tables,  such  as  the  Protococcus, 
of  reproduction  of  tho  plant. 

TIds  method  of  production   and  multiplication  of 
'"'  ''  organic  cells  ia  also  observed  in  the  course  of  develop- 

/^^^^\  ■ueiil  of  the  embryo  irora  the  egg.  After  the  latter  lias 
//|^LJ^]  I  been  fecundated  or  exposed  to  the  influence  of  the  mtie 
X^^^My  spermatic  liquid,  the  yolk  divides  into  two  spherCB; 
^^i::^;:^^  thes«  suMivide  into  four,  and  this  process  continues 
nutil  the  yolk  is  reduced  to  the  condition  of  a  mass  of 
nucleated  cells,  as  represented  in  flgnre  7. 
Another  instance  in  which 

the   multiplication  of    cells        ^"''-  ^- 

through  division  of  the  con- 
tents is  strikingly  observed 
in  the  animal,  is  in  the  devel- 
opment of  the  cartilages.   In 
the  early  condition  of  carti- 
lage, it  consists  of  a  horao- 
geneons  matrix  with  isolated 
nucleated    cells    imbedded,  "um 
1  'i  These  multiply  through  divi-  ,„,p, 
sion   and    form    groups  of  murj 
from   a  pair  to    twenty    or  ^ J^ ' 
more,  (figure  8.)  as  may  be 

Been  at  any  time  in  the  permanent  cartilages  of  the 
adult. 

Another  mode  of  production  of  celts,  with  a  con- 
tinual reproduction  in  the  same  manner,  is  observed  in 
animals,  in  the  formation  and  renovation  of  tho  epi- 
ni  iB^MjinoBMiM  dermis  and  its  appendages,  the  hairs  and  nails,  of  the 
iouiiiTn<iKir)i>nn»i.  epithelium  of  mucous  and  serouH  membranes,  and  of 
t,  ■  rtpo  nynm;  a,  ibo  ^^  secretine  cells  of  glandular  organs.  In  the  deepest 
Uh  ynik  cuvidad  Into  part  of  thexc  Structures,  in  the  nutritive  liquid  con- 
fcor;4,niiBjoikiii«id-  gtautly  esudlng  from  the  capillary  vessels,  homogeneous 
granules  originate.  These,  which  constitute  nucleoli, 
successively  become  uucloi  and  organic  cells  in  the  following  manner. 
A  granule  or  nucleolus  first  appears ;  and  upon  this  a  vesicular  wall  ia 
developed,  inclosing  the  nucleolus.  In  the  liquid  contents  of  the  nucleus 
thus  formed,  granules  may  originate ;  and  a  second  vesicular  wall  is  de- 
veloped, which  incloses  the  nucleus  and  thus  constitutes  an  organic  cell. 
The  contents  of  the  latter,  at  first  liquid,  become  more  or  less  granular. 
The  steps  of  the  process  just  related  arc  represented  in  figure  9. 
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Subsequent  to  the  deTelopmeot  of  organic  cella,  tbej  most  natudl; 
undergo  more  or  teas  trans- 
^"'-  "•  formation  in  tlie  prodnc-  ^'"-  '"■ 

tion  of  the  TarioQB  parts  of 
plants  and  animals.  In 
some  cases  the  modifica- 
tion is  BO  slight  that  the 

oriirinal  form  remains  man- 

"  Tku>   nmima 

ifeat,  as  instanced,  by  the  mu  ruM  tu  wn- 
gUndnlarcelisgeneralljiin  ■'»!"-«»»  tuirut 
animals.  Thas  in  the  figure 
10,  representing  several  secreting  cells  of 
the  salivary  glands,  the  typical  organic  cell 
form  is  readily  recognized.  In  other  in- 
stances the  transformation  of  cella  is  so 
great  that  their  existence  vould  not  be  bob- 
pected  from  an  examination  alone  of  the 
stmctnre  produced  from  them.  Thos  the 
,.^,,.™».-. ,.™—  -,—_  fibrous  tisanes,  which  consist  of  bandies  of 

the  finest  homogeneous  filaments,  are  the  resnlt  of  the  subdivision  or 
splitting  of  organic  cells. 

Through  continued  reprodnction,  aggregation,  and  transformation  of 
organic  cells,  the  varions  textures  or  tissnea  are  produced,  which  consti- 
tute the  proximate  physical  elements  of  the  varions  organs  of  animalt. 

ULTIMATE  CBEUICAL  ELEMENTS  OF  THE  HUMAN  BODY. 

1.  Oxygen.  0.  Chlorine.  9.  Sodinm.  12.  Iron. 

2.  Hydrogen.  6.  PhosphoruB.        10.  Potaaaiam.  13.  Fluorine, 

3.  CarboB.  ^.  Sulpbnr.  It.  Magncsinm.  14.  Silicon. 

4.  Nitrogen.  B.  Calcium. 

Oz'j^en,  Hf'drogen,  and  Car'bon  are  found  in  all  the  tissues  and 
liquids  of  the  human  body.    Vi'tn^oi  is  likewise  found  in  all  except  fat. 

Chlo'rinfl  forms  with  hydrogen  the  chlorohydric  acid  of  the  gastric 
Juice.  It  also  exista  in  combination  with  sodium  and  potassium  in  most 
of  the  tiasnes  and  Hqnida  of  the  body. 

Phoa'phoru,  or  Sul'phu,  or  both  together,  exist  in  all  the  nitrogenised 
proximate  elements  of  the  body. 

C«l'oiam,  oxydized  as  lime,  in  the  form  of  phosphate  of  lime,  and  in 
that  of  carbonate  of  lime,  enters  larigely  into  the  composition  of  the 
bones  and  teeth,  and  ia  also  fonnd  In  small  quantities  in  some  other  parts 
of  the  body. 

So'diun  and  Fotas'iinm,  as  common  salt  or  chloride  of  sodium,  and  as 
chloride  of  potassium,  exist  in  most  of  the  tissuea  and  liqnids. 
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Magne^siimiy  as  phosphate  of  magnesia,  is  found  in  the  bones,  and  in 
small  quantity  elsewhere. 

I'ron  exists  in  the  coloring  matter  of  the  blood  corpuscles.  Fln'orine, 
in  small  quantity,  as  fluoride  of  calcium,  is  found  in  bones.  Sfl^iaom,  aa 
silica,  is  found  in  hairs. 

PROXIMATE  CHEMICAL  ELEMENTS   OF  THE  HUMAN  BOBY. 
Group  I. — Nitrooenized  Elements  Peculiablt  Obgakic. 


Fibrin. 

Collagen. 

Crystallin. 

Pancreatin. 

Albumen. 

Chondrigen. 

Keratin. 

Pepsin. 

Albuminose. 

Elasticin. 

Hsematin. 

Mucosin. 

Casein. 

Neurin  ? 

Ptyalin. 

Melanin. 

Musculin. 

Globulin. 

Many  of  the  elements  belonging  to  this  group  are  those  which  are 
least  known.  Thus  the  character  of  the  albumenoid  matter  (Neurin)  of 
the  nervous  system  has  not  been  ascertained,  nor  are  we  familiia,r  with  the 
important  proximate  constituents  of  the  liyer,  kidneys,  salivary  glands, 
and  some  other  organs.  They  all  contain  oxygen,  hydrogen,  carbon,  and 
nitrogen ;  most  of  them  sulphur ;  and  many  of  them  phosphorus. 

Fibrin  exists  in  the  blood  and  lymph  in  a  liquid  condition.  Its  most 
striking  peculiarity  is  its  spontaneous  coagulation  on  being  removed  from 
the  circulation. 

Albu^men  is  found  in  the  blood,  lymph,  and  fluids  of  the  serous  cavities 
in  a  liquid  condition.  It  coagulates  above  a  temperature  of  160^  Fahr.; 
also  through  the  agency  of  alcohol,  tannin,  the  mineral  acids,  and  the 
metallic  salts. 

Albn^minose  is  found  in  the  blood  and  chyle  in  a  liquid  condition.  It 
results  from  digestion,  in  the  alimentary  canal,  of  the  albuminous, 
fibrinous,  and  caseous  matters  of  food,  and  from  flesh ;  and  it  differs  from 
albumen  in  not  being  coagulable  by  heat. 

Ca'sein  is  the  most  important  constituent  of  milk,  in  which  it  exists  in 
the  fluid  condition.  It  coagulates  through  the  agency  of  acids,  but  not 
through  heat,  nor  spontaneously.  The  curdling  of  milk  is  due  to  the 
development  of  lactic  acid  from  the  sugar  of  milk. 

Mns^culin  is  the  soft  substance  of  flesh  or  muscles,  endowed  during  life 
with  the  power  of  contractility.  It  is  soluble  in  dilute  muriatic  acid; 
boiling  in  water  renders  it  more  solid. 

Collagen  is  the  principal  constituent  of  the  so-called  bone  cartilage, 
ligaments,  tendons,  fibrous  membranes,  the  dermis,  and  the  areolar  tissue. 
By  boiling  in  water  it  is  resolved  into  gelatin  or  glue. 

Chon^drigen  is  the  basis  of  the  true  cartilages  and  of  the  cornea.   Long 
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boiling  resolves  it  into  chondrin,  which  differs  from  gelatin  in  being  pre- 
cipitated from  solution  by  acetic  acid  and  some  other  agents  not  acting 
on  the  latter. 

Elaa'tieiii  is  the  peculiar  solid  material  of  the  elastic  tissue.  It  is 
remarkably  insoluble  in  all  ordinary  menstrua. 

Ven'rinf  is  the  supposed  albumenoid  principle  of  the  nervous  system. 

OloVulin  forms  with  hsmatin  the  contents  of  the  red  blood  corpuscles. 

Crjn'tallin  is  the  basis  of  the  crystalline  lens  of  the  eye.  It  is  coagu- 
lable  by  heat  and  by  alcohol ;  but  unlike  albumen,  is  precipitated  from 
solution  by  carbonic  acid. 

Ker'atin  is  the  principle  which  gives  the  horn-like  character  to  the 
epidermis,  nails,  and  hairs. 

HflBm'atin  is  the  coloring  matter  of  the  red  blood  corpuscles. 

Pty'alin  is  found  in  the  salivary  glands  and  the  saliva. 

Panerea^tin  exists  in  the  pancreas  and  its  secretion. 

Pep^sin  is  a  peculiar  principle  of  the  gastric  mucous  membrane  and 
gastric  juice. 

Kn'ootin  is  the  viscid  matter  of  mucus  and  the  mucous  epithelial  mem- 
branes. 

Kela'nin  is  the  dark  coloring  matter  of  the  choroid  tunic  of  the  eye 
and  of  the  skin  of  the  negro. 

Oboup  2. — NoN-NiTBOOENizcD  Elemrnts  Pkculiarlt  Organic. 

Olein.  Stearin.  Glycogen.  Lactin. 

Margarin.      '       Butyrin.  Glucose.  Inosit. 

All  of  these  have  for  their  ultimate  elements  oxygen,  hydrogen,  and 
carbon. 

Olein,  Mar'garin,  and  Ste'arin,  mingled  together,  form  the  greater 
part  of  the  fats  of  the  human  body — ^margarin  being  the  most  abundant, 
and  stearin  the  least  so.  Olein  remains  liquid  even  below  the  freezing 
point ;  and  at  the  ordinary  temperature  of  the  body  it  retains  the  other 
fatty  matters  in  solution.  Margarin,  isolated,  becomes  a  crystalline 
solid,  below  118^  Fahr. ;  and  stearin  assumes  the  same  condition  below 
143^  Fahr.  With  alkaline  solutions,  the  three  fatty  substances  men- 
tioned undergo  decomposition,  evolving  oleic,  margari'*,  and  stearic 
acids,  which  combine  with  the  alkaline  base,  as  in  the  ordinary  forma- 
tion of  soaps.  The  original  fat  base,  in  combination  with  water,  consti- 
tutes the  peculiar  sweet  liquid,  glycerin. 

Bu'tyrin,  in  combination  with  margarin  and  stearin,  forms  the  fatty 
part  of  cream  or  milk. 

CHyo'ogen  is  a  peculiar  substance  in  the  tissue  of  the  liver,  which 
undergoes  transformation  into  glucose. 
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Oln'oose,  commonly  known  as  grape  sugar,  is  fonnd  in  the  liver  and 
the  blood  of  the  hepatic  yein,  and  in  less  quantity  in  other  blood. 

Lao'tin,  or  sugar  of  milk,  is  developed  in  the  mammary  gland,  and 
may  be  obtained  from  the  whey  of  milk,  in  a  crystalline  condition.  The 
souring  of  the  latter  liquid  arises  from  the  conversion  of  its  sugar  into 
lactic  acid. 

In'osit  is  a  saccharine  substance,  incapable  of  vinous  fermentation, 
found  in  the  muscular  structure  of  the  heart. 

Group  3. — ^Elements  not  Peculiablt  Oboanic. 

Water.  Phosphate  of  soda.  Carbonate  of  potassa. 

Chloride  of  sodium.  Phosphate  of  potassa.  Fluoride  of  calcium. 

Chloride  of  potassium.  Carbonate  of  lime.  Silica. 

Phosphate  of  lime.  Carbonate  of  soda.  Chloro-hydric  acid. 
Phosphate  of  magnesia. 

Water  is  one  of  the  most  important  proximate  principles  of  the  human 
and  all  other  organized  bodies.  It  is  the  vehicle  through  which  all  the 
other  proximate  elements,  with  perhaps  the  exception  of  a  portion  of  the 
fatty  matters,  are  rendered  capable  of  entering  into  the  composition  of 
the  body.  The  amount  of  water  in  the  difiTerent  parts  of  the  latter 
varies.  In  blood  it  is  equal  to  795  parts  in  the  thousand ;  in  muscles 
about  750  parts ;  and  in  bones  about  130  parts.  The  entire  body  con- 
sists of  more  than  two-thirds  its  weight  of  water. 

CUo^ride  of  So^dinm  and  of  Potaa'sium,  and  more  especially  the 
former,  are  contained  in  solution  in  most  of  the  liquids  of  the  animal 
body. 

Phos'phate  of  Lime,  of  Magne'sia,  of  So^da,  and  of  Potaa'sa  are  found 
in  solution  in  most  of  the  animal  liquids.  The  first  of  these  elements  is 
the  chief  material  to  which  the  hardness  of  the  bones  is  due. 

Car'bonate  of  Lime,  of  Soda,  and  of  Potassa  are  found  in  compara- 
tively small  quantity  in  the  human  body — the  first  chiefly  in  the  bones, 
the  latter  two  in  most  of  the  tissues. 

Fln'oride  of  Cal'cinm  and  Sil^ica  also  exist,  in  small  quantity,  in  the 
body — ^the  former  in  bones,  the  latter  in  hairs. 

Chlo^ro-hy'dric  Acid  exists  in  the  gastric  juice. 

Grouf  4. — Elements  arising  from  the  Disintegration  of  the  Different 
Parts  of  tur  Boot,  for  the  most  part  Expelled  in  the  Excretions. 

Urea.  Tanrocholate  of  soda.    .  Butyric  acid. 

Creatin.  Urates  of  soda,  potassa.  Formic  acid. 

Creatinin.  and  ammonia.  Acetic  acid. 

Biliverdin.  Cholesterine.  Oxalate  of  lime. 

Uroerythrin.  Lactic  acid.  Carbonic  acid. 
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Vre^a,  with  a  composition  of  carbon,  hydrogen,  oxygen,  and  nitrogen, 
is  the  most  important  constituent  of  the  urine — forming,  as  it  does,  about 
three-fourths  of  the  solid  matter  left  after  the  eraporation  of  the  water. 
It  crystallizes  in  the  form  of  four-sided  prisms.  In  small  quantity,  it  is 
found  in  the  blood  and  the  humors  of  the  eye,  and  is  considered  to  be 
derived  from  the  disintegration  of  the  nitrogenized  tissues. 

Cre'atin  and  Crea'timn,  containing  the  same  ultimate  elements  as  the 
preceding,  are  two  crystallizable  principles  found  in  the  muscles,  from 
which  they  appear  to  be  given  up  to  the  blood,  to  be  excreted  in  the 
urine. 

Biliyerd'in  and  Vroar^yfhrin  are  coloring  matters — ^the  former  of  the 
bile,  the  latter  of  the  urine.  Both  have  the  four  ultimate  elements — 
carbon,  oxygen,  hydrogen,  nitrogen — entering  into  their  composition. 

Taurochol'ate  of  Ek>da,  consisting  of  taurocholic  acid,  containing  the 
same  elements  as  the  former  substances,  in  combination  with  soda,  is  an 
important  ingredient  of  the  bile. 

The  V^rates  of  Soda,  Potaua,  and  Ammonia,  consisting  of  uric  acid, 
with  the  same  elements  as  the  preceding,  in  combination  with  the  alka- 
line bases,  are  found  in  the  urine. 

CSiol'esterma  is  a  crystallizable,  fatty  substance,  with  a  composition  of 
carbon,  hydrogen,  and  oxygen,  but  is  unsaponifiable.  It  is  found  in  the 
juices  of  the  nerve-centres  and  the  blood,  and  is  excreted  in  the  bile. 

Lao^tic  Acid,  with  a  composition  of  carbon,  hydrogen,  and  oxygen,  is 
found  in  the  muscles  and  gastric  juice. 

Butyr^ic,  Ace'tio,  and  Form'io  Acids,  containing  the  ultimate  elements, 
carbon,  hydrogen,  oxygen,  are  obtained  from  the  juice  of  the  muscles, 
and  are  excreted  in  the  sweat. 

Ox'alate  of  Lime  is  found  in  small  quantity  in  the  urine. 

Carbonic  Aoid  is  found  in  the  blood  and  other  liquids  of  the  body. 

ULTIMATE  PHYSICAL  ELEMENTS  OF  THE  HUMAN  BODY. 

1.  Homogeneoas  liqaid  and  its  transitions  to  a  solid  condition. 

2.  Homogeneoas  granules. 

3.  Homogeneoas  filaments. 

4.  Homogeneoas  membrane. 

Homoge^naons  liquid  is  observed  in  the  fluids  of  the  body,  varying  in 
consistence  in  different  cases,  as  instanced  by  the  liquor  of  the  blood  and 
lymph,  serum,  mucus,  and  the  juices  of  the  tissues. 

Homoge'neous  gran^ulei  form  an  important  constituent  of  many  tis- 
sues, as  in  the  contents  of  the  secreting  cells  of  glands,  and  epithelial 
cells,  and  in  the  ash-colored  portion  of  the  nervous  system. 
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Homoge'neoni  fll'amenti  form  the  principal  constitnent  of  the  trae 
fibrous  tissues,  and  the  vibrating  appendages  of  ciliated  epithelial  cells. 

Homoge^neoni  membrane  constitutes  the  basement  membrane  of  the 
serous  and  mucous  membranes,  and  glands.  It  also  forms  the  wall  of 
capillary  vessels,  the  sheath  of  muscular  and  nerve  fibres,  and  the  parietes 
of  organic  cells. 

The  human  body  has  its  origin  in  the  ovary  of  the  mother,  and  starts 
into  definite  existence  as  a  homogeneous  granule,  which,  in  course  of 
development,  becomes  an  organic  cell.  This  constitutes  the  primitive 
ovum ;  which,  after  escaping  from  the  ovary,  traverses  the  oviduct,  to  be 
received  into  the  uterus.  Being  subjected  to  the  influence  of  the  sper- 
matic liquid  of  the  male,  its  contents  undergo  a  series  of  segmentations, 
resulting  in  the  production  of  a  mass  of  organic  cells,  inclosed  within  the 
parent  cell.  Continually  imbibing  nourishment  from  the  exterior,  the 
ovum  gradually  increases  in  size,  and  step  by  step  the  embryo  is  evolved, 
the  development  of  all  its  parts  being  preceded  by  the  production  of 
organic  cells,  through  division  of  previously  existing  cells.  It  thus  fol- 
lows, that  all  the  organs  and  tissues  of  the  human  body — and  this  will 
equally  well  apply  to  all  organized  bodies,  except  the  simplest  forms 
before  mentioned — are  derived  from  organic  cells. 

The  degree  of  transformation  of  organic  cells,  in  the  production  of  the 
fully-developed  tissues  of  the  human  body,  varies  from  a  condition  of  no 
perceptible  change  in  the  typical  form,  through  a  gradation  of  condi- 
tions, to  such  as  lose  all  trace  of  the  original  cell-form. 

In  the  lymph  corpuscles  (figure  11)  and  the  simple  ganglionary  cells, 
we  have  an  instance  of  organic  cells  retaining,  throughout 
'^*     '     their  existence,  the  original  form. 

iS^  In  the  medullary  cells  of  the  spongy  part  of  bones,  the 

^1^      adipose  cells,  and  the  secreting  cells  of  many  glands,  the 

A  LTMPH  ooBr   origlual  ccll-form  is  simply  modified,  by  mutual  pressure, 

FcacLK.        g^  ^  ^Q  assume  a  polyhedral  appearance. 

In  the  epithelium  of  serous  membranes,  the  original  cell-form  is  modi* 
fied  by  its  not  only  assuming  the  polyhedral  outline,  but  from  the  breadth 

transcending  the  thickness,  as  represented  in 
Fio.  12.  figure  12. 

In  the  epidermis,  and  the  epithelium  of  the 
mouth,  the  organic  cells,  which  continually  orig- 
inate in  the  deep  parts  of  these  structures,  as 
EpimuAL  cKLLs  or  A  snoufl     they  risc  toward  the  free  surface,  assume  the  form 

b^".L»?MirCti''i^I    ^^  ^^^^  ^^*^®^»  ^  represented  by  the  diagrams 
thkkiMM.  in  figure  13. 
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In  the  epithelinm  of  the  stomach  and  intestines,  the  organic  cells, 
which  originate  as  in  the  former  instance,  assume  the  form  of  prismatic 
columns,  as  represented  in  figure  14,  a. 


Fio.  18. 


Modi  op  DirnoF* 

MINT,  PROM  BILOW  UF- 
WARD,  OP  TU  OOLUM- 
If  AR  mTBBUAL  CILU. 

a,  epiUMlial  eell  of 
the  itomadi  And  in- 
tMtinM;  ft,  epithelial 
cell  of  the  pulmonary 
mncou  membrane. 


In  the  epithelium  of  the  air- 
passages,  the  organic  cells  un- 
dergo the  same  changes  as  in 
the  case  just  mentioned ;  but,  in 
addition,  have  developed,  upon 
their  free  extremities,  vibrating  appendages,  as  represented  in  figure 

14,6. 

In  the  formation  of  the  unstriated  muscular  fibres,  the  organic  cells 
become  elongated  into  ftisiform  bands,  as  represented  in  figure  15,  o-c. 


SXHTBITS  TBI  PROORUSITI  nimOPMOT,  PROM 
BKUm  UPWARD,  OP  THR  BCAUES  OP  TU  IPIDOtMU, 

or  the  scale-like  epithelium  of  the  month,    a, 
the  thickneas;  6,  tho  breadth. 


PlO,  17. 


Fio.  15. 


Fio.  16. 


MODB  OP  DKTILOPMRIIT  OP  UnTRUTID 

McacuLAR  PDRR.    a,  6,  e,  celU  micceia* 
iToly  elongating  into  a  fuaiibnn  Hbn. 


NlRTR  CRLL,  from 

the  ash-colored  mat* 
ter  of  the  cerebrum. 


Modi  op  DiriLOPMiirT  op  capolait 

TIMIL8  PROM  ClUt.      O,  OfU  WIth  tont 

prolongations;  b,  reeeels  formed  flrom 
the  ooi^nnction  of  the  prolongatioaf  of 
cells.  The  nuclei  remain  adhering  to 
the  structureless  walls  of  th« 


The  caudated  nerve  cells  are  produced  by  the  organic  cells  sending  off 
a  number  of  processes,  as  represented  in  figure  16. 

In  the  formation  of  capillary  vessels,  organic  cells  protrude  append- 
ages, which  unite  with  one  another,  and  thus  form  an  intercommunicating 
system  of  tubes,  as  represented  by  the  diagram,  figure  17. 

In  the  development  of  the  striated  muscular  fibres,  cells  arrange  them- 
selves in  rows,  and  become  united  into  continuous  columns,  as  repre- 
sented in  figure  18,  o-J. 


Id  the  foimation  of  the  fibroaa  tiMaes,  coiutitating  the  ligaments,  ten- 
dons, the  dermis,  and  areol&r  tisane, 
organic  cells  split  np  into  bnodles 
of  fine  filaments,  as  represented  in 
figure  19,  a~f. 

Flo.  IS. 


DinLiinan  or  rman  nnci.  a,  dmpla  cs 
b,  tha  HUM  tlflnfllBd ;  0,  d,  e,  tlia  iun*  bAOOuEi 
a  dlrldedi  /,  tha  hi 


a  HDMUut  rmx,  nm 


THE  PBOXIMATB  PHYSICAL  ELEMENTS  OE  TISSUES  OP  THB 
HUMAN  BODY. 


1.  Tisane  of  free  cells  floating  in  a 

liquid. 

Blood  corpnBclea,  with  the  contain- 
ing liqnor. 

Lymph  corpuscles,  with  the  coo- 
tuning  liquor. 

2.  Tissne  of  cells  arranged  in  layers 

nsnally  on  free  surfaces. 
Epidennis,  nails, and  cnticle  orhaiis. 
EpitheUnm  of  serous  and  mucous 

membranes. 
Glandular  cells. 
Pigment  cells. 

Nerve  cells  of  retina  and  labyrinth. 
Enamel. 

3.  Tisane  of  cells  ^gregated  in 

masses. 
Adipose  tissue. 

Medullary  tissue  of  spongy  bones. 
Medulla  of  hairs. 
Ash-colored  nerve  tissiie. 
Closed  gland  tissne. 


4.  Tissne  of  cells  imbedded  in  a 

solid  non-cellular  snbatance. 
Cartilage. 
Bone. 

5.  Tisane  of  cells  forming  fhsiform 

bands. 
Unstriated  muscular  fibres. 
Cortical  portion  of  hairs. 

6.  Tissue  of  cella  metamorphosed 

into  tabes  with  liquid,  aemi- 
liqnid,  or  solid  contents. 
Capillaries. 

Nerve  fibrea. 
Striated  muscular  fibres. 
Crystalline  fibrea. 
Dentine. 

7.  Tissue  of  cells  completely  meta- 

morphosed into  filaments. 
Pibrons  tisane. 
Elastic  tissue. 


CHAPTER  II. 


THE     SKELETON. 


The  Skel'eton  is  the  frame-work  of  the  body,  and  is  composed  of  an 
articulated  assemblage  of  hard  organs,  the  bones.  It  serves  to  preserve  the 
shape  of  the  body ;  forms  cases  for  the  protection  of  the  most  important 
viscera ;  and  gives  attachment  to  muscles  and  forms  levers  of  movement. 
For  convenience  of  description  and  study  it  is  usually  considered  in 
parts  corresponding  with  the  ordinary  divisions  of  the  body ;  as  the  head, 
trunk,  and  the  upper  and  lower  extremities. 

The  number  of  distinct  pieces  or  bones  composing  the  skeleton 
varies  at  different  periods  of  life.  Some  remain  distinct  from  the 
first  moment  of  their  development,  such  generally  being  of  the  simplest 
form,  as  the  bones  of  the  carpus,  the  parietal  bone,  and  the  patella. 
Others,  which  are  viewed  as  single  bones  in  the  adult,  not  only 
consist  of  several  pieces  in  the  beginning,  but  in  the  progress  of  develop- 
ment have  other  pieces  successively  added,  as  in  the  case  of  the  vertebras 
and  the  thigh-bones.  Again,  bones  considered  as  distinct  pieces  when 
the  body  has  arrived  at  maturity,  at  a  later  period  may  become  united 
with  those  which  are  contiguous,  as  in  the  co-ossification  of  the  cranial 

bones. 

The  number  of  bones  to  which  we  usually  refer  in  the  description  of 

the  skeleton  is  as  follows  : — 

For  the  head ;  inclading  the  hyoid  bone  and  deluding  the  teeth  and  the 
small  bones  of  the  ear 23 

For  the  trank;  couDting  the  coccyx  as  four,  the  sternum  as  three,  and 
includiug  the  hip-bones 59 

For  the  upper  extremities;  including  the  sesamoid  bones,  thirty-four  to 
each  extremity .68 

For  the  lower  extremities ;  thirty-two  to  each 64 

214 

The  bones  are  connected  together,  in  the  construction  of  the  skeleton, 
by  various  means,  viz. :  by  cartilages,  fibro-cartilages,  and   ligaments. 

8  (33) 
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The  connections  are  named  the  joints  or  articulations,  and  the  parts  of 
the  bones  involved  are  called  the  artic'alar  extremitieBy  borders,  or 
snrfELces,  as  the  case  may  be. 

The  bones  of  the  two  sides  of  the  skeleton  are  either  in  pairs,  as  the 
ribs  and  those  of  the  extremities,  or  they  are  single  and  symmetrical ; 
that  is,  they  consist  of  two  similar  halves,  as  the  vertebrae.  They  vary 
mach  in  relative  proportion  and  form,  and  in  these  respects  are  divisible 
into  four  classes  :  the  long  bones,  such  as  the  principal  ones  of  the  limbs ; 
the  tabular  bones,^  as  those  of  the  vault  of  the  cranium  ;  the  irregular 
bones,  as  the  vertebrae ;  and  the  short  bones,'  as  those  of  the  wrist. 

The  long  bones  have  a  more  or  less  cylindroid  or  prismoid  shaft  or 
body ;  which  latter  term  is  also  applied  to  the  massive  part  of  irregular 
bones.  The  extremities  of  a  long  bone  are  dilated,  and  support  smooth 
articular  surfaces.  From  their  respective  position  in  relation  with  the 
vertebral  column,  that  which  is  nearer  to  the  latter  is  called  the  proximal 
extremity,  and  the  more  distant,  the  distal  extremity^  If  an  extremity 
forms  a  single  rounded  prominence  it  is  called  a  head ;  but  if  there  are 
such  a  pair  of  prominences,  they  are  called  con'dyles ;  though  this  name 
is  also  applied  to  the  single  articular  eminences  of  the  occipital  bone 
and  the  lower  jaw,  and  even  to  the  tubercles  on  each  side  of  the  distal  end 
of  the  humerus.  The  narrow  or  constricted  portion  intervening  between 
a  head,  condyles,  or  other  articular  eminence,  and  the  principal  part  of 
a  bone,  is  called  the  neck. 

Any  elevation  or  prominence  may  be  termed  a  proc'ess.'  If  this  be 
narrow  and  tapering  it  is  usually  named  a  spi'nous  proe'ess,  though  the 
term  is  frequently  applied  to  an  obtuse  prominence,  which  is  also  called 
a  tu'berole,  or  a  tuberosity.  An  eminence  supporting  an  articular 
surface  is  termed  an  artic'nlar  proc'ess  An  elevation  extending  some 
distance  along  the  surface  of  a  bone,  or  a  prominent  border,  is  named  a 
line,  ridge,  or  crest. 

An  aperture  in  a  bone  or  between  several  bones  is  called  a  fora^men, 
(plural :  fora'mina,)  and  if  this  is  prolonged  for  some  distance  it  becomes 
a  canal,  or  mea'tns.  A  broad  shallow  depression  is  termed  a  flM^sa, 
(plural :  fos'ssD,)  and  a  cavity  with  a  small  external  communication  is  a 
si'nus. 

Bones  in  the  fresh  condition  are  white,  with  a  faintly  bluish  translu- 
cency,  tinged  with  pink  from  the  blood  with  which  they  are  supplied ;  and 
they  are  more  pink  or  red  the  younger  they  are,  from  their  greater  degree 
of  vascularity.  When  cleansed  of  their  softer  attachments  by  boiling  or 
maceration,  and  dried,  they  lose  in  weight  and  become  dull  yellowish 

>  SynoDym :  Broad  bones.  '  Thick,  or  massiye  bones.  *  Apophysis. 
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white ;  and  if  exposed  to  the  combined  influence  of  the  air,  moisture, 
and  light,  thej  acquire  a  more  or  less  chalk-white  appearance.  Thej  are 
hard,  tough,  and  moderately  elastic,  which  qualities  vary  with  their  age ; 
being  tougher  and  more  elastic  the  younger  they  are,  and  harder  and 
more  brittle  the  older  they  are. 

Human  bones  are  nearly  twice  as  heayy  as  water,  their  specific  gravity 
being  1*92.  Their  chemical  composition  at  mature  age,  according  to 
recent  analyses,  is  as  follows  : — 

Bone-cartilage  and  blood-vessels 32*56 

Phosphate  of  liine 53*61 

Carbonate  of  lime 9*41 

Phosphate  of  magnesia,  fluoride  of  calcium,  chloride  of  sodium,  soda, 

oxides  of  iron  and  mangauese,  traces  of  silex,  and  loss      .  4*42 

100*00 

From  this  table  it  will  be  perceived  that  about  one-third  of  peculiar 
animal  matters  and  two-thirds  of  ordinary  mineral  matters  enter  into 
the  composition  of  bones.  The  relative  proportion  of  the  different 
matters,  however,  varies  with  age.  The  skeleton  commences  in  the  em- 
bryo in  a  cartilaginous  condition  ;  the  mineral  matters  are  subsequently 
added  in  the  course  of  development,  and  they  increase  in  relative  quan- 
tity with  the  advance  of  age.  In  the  infant  the  different  matters  exist 
in  the  proportion  of  about  half  and  half;  from  old  bones  as  much  as 
seven-eighths  of  mineral  matters  have  been  obtained. 

To  the  peculiar  animal  matters,  bones  owe  their  tenacity  and  elasticity; 
to  the  mineral  matters,  their  hardness  and  rigidity.  These  qualities  vary 
in  degree  with  age,  in  accordance  with  the  difference  in  relative  propor- 
tion of  the  two  kinds  of  matters.  Hence  the  great  predominance  of 
mineral  matters  in  the  bones  of  old  persons  is  one  of  the  reasons  why 
they  are  so  much  more  liable  to  fracture  than  in  young  persons. 

When  bones  are  burned,  from  the  charring  of  their  cartilage  they 
become  black  and  brittle ;  in  this  condition  constituting  the  bone-black 
of  the  arts.  If  the  bone  cartilage  is  entirely  consumed,  the  mineral 
matters  remain,  still  preserving  the  original  form  of  the  bones,  which  have 
now  become  pure  white  and  exceedingly  friable.  From  such  calcined 
bones  the  phosphorus  of  commerce  is  obtained. 

When  bones  are  steeped  in  diluted  hydrochloric  acid,  most  of  the 
mineral  matters  are  dissolved  out,  and  the  cartilage  is  left  as  a  tough, 
flexible,  gristle-like  substance,  retaining  the  original  form  of  the  bones. 
This  bone  cartilage,  by  boiling,  is  reduced  into  the  condition  of  gelatin. 
When  bones  are  boiled  under  high  pressure,  the  gelatin  is  extracted; 
and  it  has  been  obtained  in  this  manner  for  the  making  of  jellies  and 
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soaps.  Dogs,  wolves,  cats,  and  other  camiyorous  animals  eat  bones, 
from  which  the  gastro-intestinal  liquids  thoroughly  extract  the  gelatin, 
while  the  mineral  matters  are  expelled  as  excrement.^ 

The  surface  of  bones,  closely  examined,  exhibits  a  more  or  less  distinctly 
fibrous  appearance ;  and  it  is  perforated  with  numerous  minute  foramina 
for  the  transmission  of  blood-vessels.  The  articular  surfaces  present  an 
even  or  close  structure,  and  in  the  recent  condition  are  covered  with 
plates  of  cartilage.  The  extremities  of  long  bones  and  the  bodies  of 
irregular  bones  present  numerous  comparatively  large  foramina,  which 
transmit  blood-vessels,  chiefly  veins. 

The  bones  are  composed  of  an  exterior  more  compact  layer,  and  an 
interior  looser  arrangement  of  the  same  structure ;  the  two  being  distin- 
guished as  the  compact  and  spongy  substances. 

In  the  long  bones  the  compact  substance  forms  the  wall  of  the  hollow 
shaft,  and  gradually  diminishes  to  a  thin  layer  investing  the  extremities. 
The  spongy  substance  forms  the  great  bulk  of  the  latter,  and  gradually 
diminishes  in  the  interior  toward  the  middle  of  the  shaft. 

The  large  hollow  occupying  the  interior  of  the  shaft  of  the  long  bones 
of  the  limbs  is  the  med'ullary  cavity.  It  is  filled  with  a  soft,  yellow  fat, 
the  marrow  or  medul'la. 

At  the  sides,  and  especially  at  the  ends,  of  the  medullary  cavity, 
a  portion  of  spongy  substance  is  found,  consisting  of  a  delicate  network 
of  fibres,'  which  appears  to  be  serviceable  in  sustaining  the  position  of 
the  mass  of  marrow  and  supporting  the  blood-vessels  that  supply  the 
latter. 

The  medullary  cavity  communicates  with  the  exterior  by  means  of  one 
or  more  long,  oblique  canals,  which  pierce  its  wall  from  near  the  middle 
of  the  shaft,  and  accommodate  the  principal  medullary  nutritious  blood- 
vessels. 

The  areolae  or  interspaces  of  the  spongy  substance  are  occupied  by  a 
red,  semi-solid  marrow,  resembling  in  chemical  composition  the  extract 
of  beef. 

In  the  foetus  the  medullary  cavity  does  not  exist,  but  is  gradually 
formed  through  a  solution  or  removal  of  spongy  substance  occupying 
the  axis  of  the  bone.  It  gradually  increases  in  size  with  the  advance  of 
age ;  and  in  its  progress  successive  layers  of  compact  substance  become 
spongy  substance,  which  in  turn  becomes  looser  in  structure,  and  is 
finally  removed. 


^  This  fact  it  appears  is  not  sufficiently  estimated  in  the  question  whether  gelatin 
if  nutritious  or  not. 
*  Canoellated  or  retienlated  substance. 
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The  broad  bones  are  compoBed  of  an  exterior  moderately  thick  layer 
of  compact  sabatance,  with  an  intervening  layer  of  spongy  substance.' 
The  bodies  of  iiregalar  bones,  and  the  short  bones,  are  composed  of  a 
mass  of  spongy  substance  enveloped  with  a  comparatively  thin  layer  of 
compact  sobstance. 

The  spongy  substance  of  bones  generally  is  pervaded  by  irregnlu 
canals  for  the  accommodation  of  veins.  They  are  especially  conspicooni 
in  the  bones  of  the  cranial  vault.* 

All  the  foramina  of  the  sarfaces  of  bones,  canals,  and  areoln  of  the 
spongy  substance  and  medullary  cavities,  where  they  exist,  freely  inter- 
communicate -,  so  that  if  mercury  be  poured  in  at  one  extremity  of  a  long 
bone  deprived  of  its  marrow,  it  may  be  observed  to  stream  from  the 
foramina  at  the  other  extremity. 

The  compact  substance  is  relatively  thickest  or  most  abundant  where 
bones  are  most  slender  or  thin,  in  positions  In  which  they  are  required 
to  give  the  strongest  support  or  offer  the  greatest  degree  of  resistance  to 
muscular  action,  and  in  parts  of  the  body  most  exposed  to  injnry  (torn 
external  violence. 

The  introduction  of  the  spongy  F:a.  20. 

substance  into  bones  increases  their 
bulk  to  a  convenient  size  without 
a  proportionate  increase  in  weight; 
and  the  extension  of  surface  pro- 
duced by  its  presence  where  they 
articulate,  very  much  reduces  the 
liability  of  their  displacement  or 
dislocation.  Further,  the  substitu- 
tion of  the  spongy  for  the  compact 
substance,  very  much  reduces  the 
force  of  concussion  from  blows  or 
falls.  In  animals  whose  recumbent 
position  renders  them  little  liable 
to  the  latter  accidents,  the  bones 
contain  a  comparatively  small  quan- 
tity of  spongy  substance,  as  in  the 
alligator. 

At  first  view  it  might  be  supposed 
that  the  spongy  substance  consisted        '      '    "' 
of  small  plates  aud  fibres  of  bone  arranged  without  order,  and  ( 
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thrown  into  the  utmost  confusion.  This  is,  however,  not  the  c 
itlwaj's  has  the  same  f^eneral  arrangement  in  the  corresponding  bones ; 
and  this  arrangement  is  of  such  a  character  that  it  contributes  to  give 
strength.  Thus,  if  a  longitudinal  section  be  made  of  the  proximal 
extremity  of  the  femur,  (figure  20,)  it  will  be  observed  that,  as  the 
compact  substance  forming  the  walls  of  the  shaft  tliins  out.  it  appears 
to  do  80  by  sending  off  on  eaeh  side  successive  arching  plates,  which,  by 
crossing,  not  only  mutually  sustain  one  another,  but  also  contribnte  to 
the  snpport  of  the  surfaces  with  which  they  are  connected. 

In  a  transverse  section  of  the  condyles  of  the  same  bone,  (figure  21,) 

it  may  be  noticed  that  the  exterior  is 

FiQ.  21.  formed  of  a  layer  of  compact  sub- 

^^^^^^^^-^  stance,  very  little  thicker  than  the 

^^^^^^B^^^^^^^  nnmerons  plates  of  the  spongy  sub- 

^^H^^^^^^^^Hj^^^  stance,  which  act  as  so  many  beams 

^^^^^K^^^^^^^^^  tietween  the  nod 

^^^^^^Hjim^^^^^^^  posterior  surfaces.     These  antero- 

^    '^^^B^Ih  posterior  plates  are  supported,  at 

^^^^H^  ^B^^V  Rliort  distances,    by  cross-pieces 

mf^Kw  ^^^^r  and  ttie  whole  is  further  strenglh- 

^'■^  ened  by  numerous  plates,  radiating 

noiito»t«  xicnos  or  mr  msoim  op  thi  ri-      j<[nm  a  coDipact  nucleus,  situated  at 

KOI,  BlUhlllng  Ills  ImingeQicul  of  U>b  Kpoofi; 

■ubnuo.  the  Ijottom  of  the  luter-condyloid 

notch. 
In  a  vertical  section,  antero -posteriorly,  of  the  calcancum,  (figure  22,) 
l-,g    21  ^'i*'  bone  will  be  seen  to  be  com- 

posed of  u  thin  exterior  layer  of 
compact  substance,  with  Uiickenod 
nuclei  at  the  position  of  support  of 
the  astragalus,  and  at  its  base. 
From  the  upper  nucleus,  plates  of 
the  spongy  substance  radiate  in  all 
directions ;  and  these  are  crossed 
by  arching  plates,  proceeding  from 
the  nucleus  at  the  base  of  the  bone. 
A  vertical  section,  auiero-poste- 
riorly,  of  a  vertebra,  exhibits  the 
Bi.rcm  ■rehiog  Bbr».  body  coRiposcd  of  an  exteriof  thin 

layer  of  compact  substance,  with  the  spongy  substance  composed  of  ver- 
tical and  transverse  columns,  mutually  supporting  one  another  and  the 
surfaces  of  the  bone.     The  spinous  process,  which  performs  the  part  of  a 
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lever  for  mascalar  action,  is  composed  of  a  thick  layer  of  compact  sab- 
stance,  with  a  very  small  proportion  of  strong  spongy  substance. 

The  section  of  one  of  the  tabnlar  bones  of  the  cranial  vault  presents 
two  moderately  thick  plates  of  compact  substance,  mutually  supported 
by  intervening  columns  of  spongy  substance,  with  lateral  offsets. 

The  examples  thus  given  are  amply  sufficient  to  prove  that  the  spongy 
substance  possesses  an  admirable  mechanical  arrangement,  adapted  to 
contribute  strength  to  the  bones  of  which  it  forms  a  part 

The  hollow,  columnar  condition  of  the  shaft  of  the  long  bones  of  the 
limbs  gives  several  advantages  over  a  solid  rod  containing  the  same 
amount  of  material.  Besides  the  increase  of  surface  for  muscular  attach- 
ment, an  increase  of  strength  is  obtained;  as  it  is  well  known,  in  the 
mechanic  arts,  that  a  hollow  column  is  much  stronger,  or  capable  of  sus- 
taining a  much  greater  weight,  than  a  solid  column  containing  the  same 
amount  of  material ;  and  hence  it  is  that  metallic  columns  of  support  are 
made  hollow.  Another  familiar  application  of  this  principle  in  nature  is 
exhibited  in  the  construction  of  the  culm  or  stem  of  most  grasses — so 
admirably  adapted  to  the  support  of  their  treasures  of  grain,  while  they 
are  yet  so  light  as  to  bend  beneath  the  gentlest  breeze. 

The  exterior  of  bones,  except  at  the  articular  surfaces,  is  everywhere 
invested  with  a  fibrous  membrane,  called  periai'tanm,  which  serves  as  a 
nidus  for  the  blood-vessels  entering  the  numerous  foramina  of  bones,  while 
it  affords  a  medium  of  attachment  for  muscles  and  other  organs.  From 
young  bones,  this  membrane  may  be  readily  separated  by  dissection ;  but 
in  the  progress  of  age  it  becomes  most  intimately  blended  with  the  sur- 
face of  the  bones.  The  delicate  vascular  network,  strengthened  by  a  few 
filaments  of  fibrous  tissue,  lining  the  areoles  of  the  spongy  substance 
and  the  medullary  cavity,  is  called  endos'taum. 

The  marrow,  or  medulla,  is  of  two  kinds — ^that  which  fills  the  hollow 
shaft  or  medullary  cavity  of  the  long  bones  of  the  limbs,  and  that  which 
fills  the  areolie  or  interspaces  of  the  spongy  substance  generally.  The 
former  is  a  soft,  yellow  fat,  consisting  of  delicate  adipose  cells;  the  latter 
is  a  red,  pulpy  matter,  which,  in  chemical  composition,  resembles  the  ex- 
tract obtained  in  boiling  meat.  It  also  contains  fat,  which  increases  in 
quantity  with  the  advance  of  age.  Examined  with  the  microscope,  it  is 
found  to  consist  of  nucleated  cells. 

The  bones  are  pervaded  by  blood-vessels,  which  communicate  with  those 
of  the  periosteum  and  endosteum.  The  general  course  of  these  nutritions 
vessels  corresponds  with  the  fibrous  arrangement  more  or  less  distinctly 
observable  on  the  surface  of  bones ;  and  hence  it  is,  for  the  most  part, 
longitudinal  in  the  shaft  of  long  bones. 


sii  timt  if  ft  transverse  section  of  the 
shaft  of  n  lonif  bone  be  made 
or  sufficient  thinncsB  to  Irauflmit 
liglit.  arid  he  viewed  with  the  inicro- 
Ecojie.  it  will  be  oliserved  to  be 
perforated  with  circular  oud  oral 
oriGees  of  tlie  divided  vuscnlar  ca- 
nals, suTToundcd  by  rings  of  oflseous 
tissue,  us  represented  in  figure  23. 
In  a  longitudinal  secliou  the  vas- 
cular canals  are  seen  generally  pur- 
suing the  same  direction,  iucl[>se<l 
on  each  side  with  plates  of  osseoux 
tissue. 

In  verj  many  instances,  in  the 
transverse  seetinn  of  a  bone,  it  may 
be  observed  that  the  uiiter  lainiuw 
of  8  series  of  ossitiu  plates  snr- 
rouiiding  the  vascular  canals  are 
more  or  less  interrupted,  in  their 
course,  by  the  encroachment  of  con- 
tiguous laniinte  belonging  to  neigh- 
boring canals,  apparently  the  result 
of  absorption,  fVom  pressure,  more 
or  le»s  mutual  and  outward,  from 
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til  at s. 


ths  flpuT  BirnopuHii  wiih  th»  fitarior  .urdw  lu  young  aud  growing  bones,  in 

"^taua™"'""''"'"'^''*"""'"*'"'"''''""^"*'^  accordance  with  their  greater  de- 
gree of  vascularity,  the  vascnlar 
CBuab  are  more  numerous  than  in  older  ones.  The  surrounding  osseoon 
laniinie  are,  however,  less  numerous;  and  these  ajipear  to  increase  in 
number  with  the  development  aud  growth  of  bones. 

At  the  surface  of  bones,  in  transverse  sections,  parallel  layers  of  osseoua 
tisBoe,  more  or  less  interrupted,  are  observable,  which  are  those  lost 
deposited  by,  or  formed  from,  the  periosteum. 

The  Ghres  and  plates  of  the  spongy  substance  are  composed  of  laminte 
of  osseous  tissue,  which  appear  to  be  the  remains  of  concentric  series  of 
laminte  that  once  surrounded  vascular  canals  but  now  form  walls  to  the 
are o lie  containing  marrow. 

I  Caaala  of  HaverH;  Haversiiin  ciitiala. 
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Mtvmn  the  Uminic  of 
exist  nanicroua  tniiuitc 
lenticular  ostaTolioiiH. 
called  laoD'iUB,'  from 
wliii'h  diverge  a  multi- 
tude of  exceedingly  fine 
iciiiug  tnbea  or  can- 
■lio'iili,  perfuratiiij^  tlio 
Dsaeoiia  luminal,  and  fruc- 
]y  cominnnii-nting  with 
another  and  wiili 
tlie  Tasi-ular  I'uuitls.  My 
i  of  this  nrmiigc- 
mont  a  Tree  inlcrcomtnn' 
nicalioii  in  establisLeil 
for  theninveyauee  of  nu- 
tritive luattor  thrnugh- 
out  the  OMuous  straet  ure. 
The  liK-umi'  and  enrml- 
iculi,  when  viewc-d  iii  o 
section  of  bone  by  truiin- 
initted  light,  appear  bh 
black  fusiform  8potd,wiih 
unniuruns  minutt^  dircrg- 
ing  black  lines,  13y  re- 
flecl«d  light  Ihey  appear  """"""■" 
opaque  while  upon  a  more  trunsluccnl  ossiliir  nmtrix. 

The  osseous  luminiu,  when   isolated  and  highly  magnified,  exhibit  *  j 
ric.  2B.  fttiully  longitudinal  retic- 

ular  arrangi-'ment,   as   if  '"  "  ' 

they  were  composed  of  au 
intcrtexture  (if  filnmeutri;   | 
and  indeed  wh<'n  the 
tilage  of  bone  is   maiT*  4 
rated  in  diluted  muriatic  | 
acid,  U  is  resolved  into  a 
uiu.ss  of  ihc  fiuesl  cotton- 
like I)  laments.  ^^ 
In  positions  where  bones    nam 
or  parts  of  them  are  very    p^"™-!"' 
AMiicaiii  hUi>iT  >»ci>inHi.     tni".  <«  m  tho  lachrymal    u.,i»ii„».«.iTi>itvM. 


■  CorpuiclM  of  Purklujc. 
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bone,  the  edge  of  the  gqaaraons  portion  of  the  temporal  bone,  and  the 
thin  plates  of  the  ethmoidal  siouses,  (figure  26.)  they  are  composed  of 
parallel  osseouB  lamins,  with  iaterrening  lacDDK,  which  comiuanicate  bjr 
meaDS  of  their  canalicnli  with  the  exterior  surfaces  covered  with  perios- 
teum, frota  the  vessels  of  which  they  imbibe  nutritive  matter. 


DEVELOPMENT  AND  GROWTH  OF  THE  SKELETON. 

Fro.  2;.  The  Blteleton   at   its   earliest   period   is 

perceptible  as  a  soft  cell  stmctnre,  which 
soon  asBDmes  the  more  consistent  char- 
acter and  composition  of  cartilage.  Osai- 
flca'tion,  or  the  deposit  of  the  calcareons 
matters,  commences  as  early  as  the  sixth 
or  seventh  week  of  embryonic  life.  The 
process  occnrs  ttom  one  or  more  points  for 
each  bone,  which  are  called  the  oeatrea  of 
ouifloa'tiotL' 

Bones  of  simple  form  generally  have  but 
a  single  centre  of  ossification,  as  the  parietal 
and  the  carpal  bones.  The  others  are 
developed  from  a  number  of  centres,  in  most 
cases  holding  a  relationship  with  their 
degree  of  complexity.  Ossification  begins 
in  the  principal  part  of  a  bone,  which  is 
thence  called  the  diapli'ysii.*  The  accessory 
portions,  subsequently  ossifjingmore  or  lessin 
succession,  are  called  epiph'yiei.  Thus,  for 
example,  (figure  27,)  the  shaft  or  diaphysis 
of  the  thigh-bone  first  begins  to  ossify,  then 
follow  in  succession,  as  epiphyses,  the  con- 
dyles, the  head,  the  great  trochanter,  and 
finally  the  small  trochanter. 

In  a  vertebra,  (figures  28,  29.)  three  diaph- 
yses  simultaneously  undergo  ossification ; 
that  is  to  say,  the  body  and  each  half  of  the 

'  """  '      '  gppj,    Then  follow  the  epiphyses  together  of 

the  spinous  and  transverse  processes;   and 

lastly  a  thin  plate  of  bone  is  added  to  the  upper  and  lower  surface  of  the 

body. 
Epiphyses  are  united  with  their  diaphysis  by  continuous  cartilaginous 


I  PunoU  ouiSeaUoDi*. 


'  Body ;  corpus  <>< 
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stmctare,  which  remains  until  both  have  reached  their  full  deyelopment 
and  ^owth,  when  thej  become  united  through  ossification  of  the  inter- 
yening  cartilage. 


Fio.  29. 


Fio.  28. 


nBTKtoPMXNT  OT  TBI  TDtmBJL  a,  veitebn 
of  a  foetus,  in  a  cartllaginooi  coDdition,  with  three 
centres  of  ossfftcatlon;  1,  2,  lateral  pleues;  8,  the 
body ;  6,  Tertebra  of  an  inftiut.  The  lateral  pieces, 
1, 2,  arc  oo-oseifled  at  the  spinous  process,  and  Join 
tiiebody  3,at  the  snturts  4.  The  ends  of  the  trana> 
Teres  and  spinous  processes  yet  in  a  cartilaginous 
state. 


DimnnilNT  OP  TBI  IPIPHTIIM  TO  THI    TSBTI. 

mm.  a,  dorsal  Tertebra,  with  the  epiphyses  4,  6, 
to  the  transTerse  processes;  4,  to  the  spinous  pit>> 
cess:  and  7,  to  the  body ;  fr,arch  with  its  processes; 
and  e,  body  of  a  lumbar  Tertebra;  4,  &,  epiphyses 
of  the  transTorse  processes;  tt,  of  the  spiooos  pn>> 
cess;  7,  8,  of  the  body;  9, 10,  of  tubercles  of  the 
upper  articular  processes. 


Ossification  commences  in  the  skeleton  with  the  clavicle  and  lower  jaw 
as  early  as  the  sixth  or  seventh  week  of  embryonic  life ;  it  then  occurs 
successively  in  the  vertebrae,  humerus,  femur,  ribs,  etc.  At  birth  the 
diaphyses  of  most  bones  are  ossified ;  but  none  of  the  epiphyses  ordin- 
arily have  commenced  the  process,  and  this  is  also  the  case  with  the  pa- 
tella and  the  carpal  and  tarsal  bones,  except  the  calcaneum  and  astragalus. 

Ossification  of  epiphyses  commences  with  that  of  the  condyles  of  the 
femur  about  the  period  of  birth ;  and  it  occurs  with  the  numerous  others 
of  the  skeleton  at  different  periods  up  to  adult  age. 

The  construction  of  bones  from  several  centres  of  ossification  faciltates 
the  development  of  complex  forms,  though  this  means  is  not  essential, 
for  we  find  corresponding  and  equally  complex  bones  in  other  animals 
developed  from  single  centres.  Thus  the  human  humerus,  which  is 
developed  from  seven  centres  of  ossification,  and  the  femur  from  five,  in 
birds,  many  lizards,  and  turtles,  are  developed  from  one. 

In  most  instances,  separate  centres  of  ossification,  or  groups  of  such  cen- 
tres, are  significant  of  permanently  distinct  bones  in  other  parts  of  the  same 
skeleton,  or  in  the  skeleton  of  other  animals.  Thus,  as  examples,  we 
recognize  the  epiphysis  of  the  olecranon  of  the  ulna  as  representing  the 
distinct  patella ;  the  coracoid  epiphysis  of  the  scapula  represents  the 
distinct  coracoid  bone  of  birds ;  the  five  divisions  of  the  sacrum  repre- 
sent as  many  true  vertebrae :  in  whales,  dolphins,  and  serpents,  always 
remaining  as  separate  elements  in  the  vertebral  series. 
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The  presence  of  epiphyses,  and  the  intervening  plates  of  elastic  carti- 
lage to  the  diaphjses,  gives  an  important  incidental  condition  in  the  pro- 
tection of  the  body  from  injury  at  a  period  of  life  when  it  is  most  liable 
to  falls  or  blows.  Through  this  condition  the  shock  from  such  accidents 
is  much  lessened ;  and  the  jar,  which  if  communicated  to  the  large  and 
soft  growing  brain,  or  other  delicate  internal  organs,  might  impair  their 
structure,  is  much  weakened,  diffused,  or  intercepted.  Frogs  and  toads, 
which  from  their  remarkable  leaping  power  might  be  supposed  to  be 
liable  to  violent  concussions,  retain  epiphyses  to  the  long  bones  of  their 
limbs  almost  throughout  life ;  while  the  alligator  and  turtle,  which  in 
their  sprawling  condition  are  not  liable  to  falls,  have  the  long  bones  of 
their  limbs  developed  without  epiphyses. 

The  cartilage  of  the  embryonic  skeleton  consists  of  a  comparatively 
soft,  translucent,  opalescent,  homogeneous  or  faintly  granular  matrix, 
crowded  with  spherical  or  oval  cells,  which  have  finely  granular  contents 
and  a  central,  nucl^olated  nucleus. 

In  the  progress  of  development  of  the  young  being,  the  cartilage  cells 
multiply  through  division,  and  the  intercellular  matrix  increases  so  as 
gradually  to  widen  the  spaces  between  the  groups  or  rows  of  cells. 

In  the  cartilaginous  diaphysis  of  long  bones,  the  cartilage  cells  mul- 
tiply in  linear  rows,  generally  parallel  with  one  another  and  with  the  long 
diameter  of  the  diaphysis.  In  epiphyses  and  short  bones,  the  cartilage 
cells  form  oblong  groups  irregularly  dispersed  from  the  centre. 

Just  previous  to  ossification  channels  become  developed  in  the  inter- 
cellular matrix  of  the  cartilage  by  resolution  of  its  substance,  and  blood- 
vessels extend  into  them  by  continuous  development  from  those  of  the 
exterior  investing  membrane. 

The  cartilage  at  the  centres  of  ossification  assumes  a  yellowish  hue 
and  an  indistinct  fibrous  appearance ;  and  at  this  time  the  chondrin  is 
either  converted  into,  or  displaced  by,  the  gelatinoid  element.  The 
calcareous  substances  are  now  deposited  in  the  intercellular  matrix  as 
minute  granules,  which  gradually  become  fused.  The  cartilage  cells 
likewise  receive  the  same  deposit,  and  their  walls  coalesce  with  the 
ossified  intercellular  matrix.  The  remaining  cavities  of  the  cells,  still 
filled  with  soft  contents,  constitute  the  lacunae  of  bone.  A  few  of  the 
coarser  canaliculi  of  the  lacunae  appear  to  be  narrow  unossified  tracts, 
along  which,  perhaps,  there  are  comparatively  strong  currents  of  nutritive 
matter.  Most  of  the  canaliculi,  however,  apparently  originate  by  a 
subsequent  resolution  of  ossific  substance. 

The  diaphysis  of  long  bones  grows  in  length  by  continuous  develop- 
ment and  ossification  of  cartilage  at  the  extremities.  Hence  in  the 
experiment,  in  which  two  holes  are  bored  at  a  certain  distance  apart 
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in  the  shaft  of  a  long  bone  of  a  joung  animal,  after  the  latter  has 
advanced  in  growth,  the  holes  are  found  to  remain  the  same  distance 
from  each  other,  while  the  shaft  has  increased  in  length  in  both  direc- 
tions. 

Tabular  bones  extend  in  a  similar  manner  at  their  borders ;  and  short 
bones  and  epiphyses  generally  in  all  directions  from  their  centres  of  ossi- 
fication. 

The  diaphjsis  of  long  bones  grows  in  thickness  by  the  development 
from  the  ander  surface  of  the  periosteum  of  successive  layers  of  a  sub- 
stance, at  first  resembling  incipient  fibrous  tissue,  but  subsequently  em- 
bryonic cartilage.^  In  the  latter  condition,  this  substance,  which  con- 
sists of  a  homogeneous  matrix  crowded  with  cartilage  cells,  and  pervaded 
with  vessels  from  the  periosteum,  undergoes  ossification  in  the  manner 
already  described. 

The  tabular  bones  of  the  cranial  vault  and  the  bones  of  the  face 
originate  from  the  fibrous  layers,  which  subsequently  constitute  their 
periosteum,  in  the  same  mode  that  the  outer  layers  of  the  diaphysis  of 
long  bones  are  produced,  as  just  described ;  and  they  afterwards  grow  in 
thickness  through  the  same  process. 

The  spongy  substance  of  the  bones  is  produced  by  a  resolution  of 
ossific  structure,  and  the  medullary  cavity  of  long  bones  is  formed  by  the 
gradual  solution  and  absorbtiou  of  spongy  substance.  At  first  the  me- 
dullary cavities,  as  well  as  the  interspaces  of  the  spongy  substance,  are 
filled  with  a  nutritive  matter  and  numerous  nucleated  cells.  The  latter 
for  the  most  part  become  converted  into  the  adipose  cells  of  the  marrow 
of  the  medullary  cavities. 

At  birth,  the  canal  near  the  middle  of  the  shaft  of  long  bones, 
which  contains  the  principal  medullary  nutritious  vessels,  is  the  largest 
space  in  their  interior;  and  it  is  from  this  canal  that  the  medullary 
cavity  is  gradually  extended  by  absorption  of  the  spongy  substance 
occupying  the  axis  of  the  bone. 

As  the  diaphysis  of  the  long  bones  of  the  limbs  grows  in  length  through 
ossification  of  the  terminal  cartilage,  and  grows  in  thickness  through 
successive  deposits  from  the  periosteum,  the  medullary  cavity  increases 
almost  as  rapidly  by  absorption  of  previously  formed  osseous  tissue.  There- 
fore it  is,  before  such  a  bone  has  reached  its  full  growth,  it  appears  to 
have  been  repeatedly  absorbed  and  regenerated.  Thus  for  example,  the 
femur  at  the  period  of  birth  contains  none  of  the  osseous  tissue  of  this 
bone  in  the  embryo,  and  that  of  the  child  after  a  few  years  contains  none 


^  Whioh  differs  fiom  ordinary  cartilage  in  yielding  gelatin  instead  of  ohondrin 
by  boiling. 
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of  the  osseoaa  tissae  which  existed  at  birth,  and  before  maturity  the 
bone  changes  several  times  again. 

After  bones  have  reached  their  full  growth,  calcareous  deposits  con- 
tinue still  to  be  made  gradually  throughout  life,  thus  rendering  them 
harder  and  more  brittle.  The  medullary  cavities,  and  also  in  a  less 
striking  manner  the  interspaces  of  the  spongy  substance,  slowly  increase 
in  size,  so  that  the  bones  of  old  persons  are  rendered  comparatively 
brittle  from  this  circumstance,  as  well  as  from  the  increase  of  calcareous 
deposits. 

ARTICULATIONS  OR  JOINTS  OP  THE  SKELETON. 

The  articula'tionB  or  joints^  of  the  skeleton  exhibit  a  gradation  of 
union  from  those  which  are  immovable  to  such  as  possess  motion  in  all 
directions. 

The  most  immovable  articulationfl'  are  those  which  exist  between 
the  bones  of  the  skull,  constituting  what  are  called  the  suVures.'  Many 
of  the  sutures  are  formed  through  indentations  of  the  contiguous  mar- 
gins of  the  bones,  which  are  mutually  adapted  to  one  another,  often 
in  a  somewhat  dovetailed  manner.  From  their  toothed  appearance  they 
are  called  dent'ated  or  ser'rated  sut'ures.^  Examples  of  them  are  seen 
in  the  union  of  the  frontal,  parietal,  and  occipital  bones.  In  other 
sutures  the  contiguous  borders  of  bones  are  beveled  off  and  mutually 
coadapted,  as  observed  in  the  union  of  the  sphenoid  and  temporal 
bones  with  the  parietal.  Such,  from  their  scale-like  arrangement,  are 
called  squa'mous  sutures.'  In  some  sutures,"  plane  borders  of  contig- 
uous bones,  slightly  roughened,  are  coadapted,  as  in  the  union  of  the 
upper  maxillary  bones.  Occasionally  the  border  of  one  bone  is  grooved 
to  receive  the  sharpened  edge  of  another,^  as  in  the  articulation  of  the 
vomer  with  the  sphenoid  bone. 

The  next  form  of  articulation  possesses  more  or  less  flexibility 
without  allowing  other  motion.  Such  a  joint  is  called  a  sym'physis,' 
and  is  formed  by  the  union  of  broad  surfaces  of  contiguous  bones 
through  means  of  an  intervening  plate  of  fibro-cartilage.  Examples  of 
this  mode  of  junction  are  presented  in  the  union  of  the  bones  of  the 
pelvis,  the  bodies  of  the  vertebrae,  and  the  pieces  of  the  sternum. 

In  the  movable  articulations'  the  bones  have  their  opposed  sur- 

1  Arthroses.  *  Harmonia ;  harmony ;  false  suture. 

>  Synarthroses.  ^  Schindylesis. 

*  SutursD.  *  Amphiarthrosis. 

^  S.  dentate;  s.  serrate.  *  Diarthroses ;  diarthrodial  articulations. 

B  8.  squamosflB. 
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faces  invested  with  cartilage,  and  their  union  is  preserved  bj  means  of 
ligaments,  which  inclose  the  joints.  Mnscles  or  their  tendons,  which  in 
many  instances  more  or  less  surronnd  these  joints,  very  much  contribute 
to  the  firmness  of  their  union,  and  thns  to  prevent  dislocation  To  facili* 
tate  movement,  they  are  lined  with  syno^yial  membrane,  which  secretes 
a  lubricating  liquid,  named  the  •yno^yia. 

Of  the  movable  articulations  there  are  several  varieties,  which  exhibit 
different  degrees  of  mobility. 

In  some  instances  the  movements  are  exceedingly  limited,  amounting 
only  to  a  slight  degree  of  gliding  of  the  opposed  surfaces  upon  each 
other,  as  instanced  in  most  of  the  joints  of  the  carpus  and  tarsus,  and 
those  of  the  articular  processes  of  the  vertebrae. 

In  other  cases  the  joints  are  restricted  to  a  hinge-like  motion,'  as  ob- 
served in  the  elbow  and  knee  joints,  and  those  of  the  fingers  and  toes.' 
The  hinge-like  movement,  together  with  a  motion  toward  either  side,  is 
observed  in  the  wrist  and  ankle  joints. 

Occasionally  joints  admit  only  of  a  rotary  motion,  as  in  the  two  radio- 
ulnar articulations  and  those  between  the  atlas  and  axis. 

The  most  movable  articulations  are  the  ball-and-socket  joints,'  in 
which  the  head  of  one  bone  fits  into  a  more  or  less  deep  cup-shaped  con- 
cavity of  the  contiguous  bone.  Examples  of  such  joints  are  presented 
in  the  shoulder  and  hip.  The  movements  of  these  joints  are  those  of 
flexion  and  extension,  abduction  and  adduction,  circumduction  and  rota- 
tion. 

Of  the  different  movements  of  the  articulations,  flez^ion  is.  that  in 
which  one  or  more  bones  of  a  joint  are  made  to  describe  an  angle  with 
others,  in  moving  either  backward  or  forward.  Thus  the  bending  of  the 
bones  of  the  forearm  forward,  is  the  flexion  of  the  forearm  upon  the 
arm ;  the  bending  of  the  leg  backward,  is  its  flexion  upon  the  thigh. 
Bzten^fioii  is  the  opposite  movement  of  flexion,  in  which  the  bones  are 
generally  brought  into  a  line  with  one  another.  Thus  the  bending  of  the 
forearm  backward  after  it  has  been  flexed,  so  as  to  bring  it  on  the 
same  line  with  the  arm,  is  the  extension  of  the  forearm. 

Abdno^tion  is  that  movement  in  which  a  bone  is  directed  outwardly 
from  another,  or  from  the  body ;  and  addno^tion  is  the  opposite  move- 
ment, in  which  a  bone  is  directed  inwardly.  Thus  the  movement  by 
which  the  thumb  is  moved  outwardly  from  the  fingers  is  abduction,  and 
that  by  which  it  is  made  to  approach  them  is  adduction. 

Ciroumdno^tiixn  is  that  motion  of  a  bone  when  its  head  acts  as  a  pivot 


1  Ginglymni ;  ginglymoideus.  *  GiDglymoid  joinii .  *  Enurthrotit. 
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and  the  distal  end  is  made  to  describe  a  circle.  This  character  of  moTe- 
ment  is  best  exemplified  with  the  hnmems  and  glenoid  cayitj  of  'the 
scapula.  Sota'tioii  is  the  motion  made  bj  a  bone  when  it  rolls  on  its 
axis,  as  in  the  movements  of  the  radius  upon  the  ulna. 


OF  THE  RELATIVE  POSITION  OF  THE  DIFFERENT  STRUCTURES 
ENTERING  INTO  THE  COMPOSITION  OF  ARTICULATIONS. 

The  bones  articulating  by  suture  are  continuously  associated  by  inter- 
vening cartilage,  which  is  apt  to  ossify  after  the  bones  have  reached 
maturity.  The  fibrous  periosteum  in  all  cases  passes  over  the  sutures, 
resembling  in  this  position  the  capsular  ligaments  of  movable  joints.  In 
symphyses  an  intervening  plate  of  fibro-cartilage  intimately  connects  the 
surfaces  of  the  contiguous  bones ;  and  they  are  surrounded  with  bands 
of  fibrous  tissue,  corresponding  with  the  capsular  ligaments  of  movable 
articulations. 

In  movable  joints  the  opposed  surfaces  of  the  bones  are  invested  with 
a  layer  of  cartilage,  which  from  its  position  is  called  artio'nlar  oar'ti- 
lage.^  When  the  cartilage  covers  a  depressed  or  concave  surface,  it 
usually  becomes  thicker  toward  the  borders,  so  as  to  deepen  the  con- 
cavity ;  but  if  it  invests  a  head,  condyle,  or  other  articular  prominence, 
it  becomes  thinner  toward  the  margins. 

The  ligaments  surrounding  movable  joints  are  of  two  kinds:  the 
capitular'  and  band-like  lig'aments.'  The  former  are  cylindrical  sacs, 
including  by  their  extremities  the  borders  of  the  articular  surfaces 
of  bones,  where  they  become  continuous  with  the  periosteum  of  the 
latter,  and  frequently  with  the  contiguous  tendons  of  muscles.  They 
vary  in  thickness ;  are  composed  of  an  intertexture  of  bundles  of  fibrous 
tissue,  and  are  highly  flexible  and  slightly  extensible.  In  many  posi- 
tions, broad  tendons  of  muscles,  passing  over  joints,  assume  their  place, 
as  in  the  case  of  the  tendon  of  the  quadriceps  extensor  muscle  of  the 
thigh,  and  the  extensor  tendons  on  the  backs  of  the  phalangeal  articula- 
tions. The  band-like  ligaments  are  accessory  to  the  capsular  ligaments, 
contributing  to  the  strength  of  joints  in  particular  positions.  They  are 
strong  bundles  of  parallel  filaments  of  fibrous  tissue,  quite  flexible,  but 
entirely  inextensible.  They  constitute  the  numerous  lateral  ligaments  of 
the  joints. 

The  syno'yial  ]ne]nn[>ranes  belong  to  the  class  of  serous  membranes. 
They  line  the  interior  of  capsular  ligaments ;  and  in  the  adult  are  re- 
flected upon  the  border  of  the  articular  cartilages ;  but  in  infancy  they 

>  Diarthrodial  cartilage.  '  Capsulas  articulares.  *  Funicular  ligaments. 
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invest  the  entire  cavity  of  joints.  Thej  secrete  a  viscid,  albuminoid 
liquid  resembling  the  white  of  eggs,  and  called  the  gyno'via,  which  lubri- 
cates the  surfaces  of  joints,  and,  by  lessening  friction,  facilitates  motion. 
The  synovial,  like  other  serous  membranes,  are  composed  of  a 
delicate  structureless  layer,  or  basement  membrane,  attached  beneath 
by  a  layer  of  connective  tissue,  in  which  blood-vessels  are  distributed, 
and  invested  on  the  free  surface  with  several  layers  of  pavement-like, 
nucleated  cells.  Their  inner  surface  is  smooth,  and  they  possess  no 
glands.  At  the  borders  of  joints  they  are  frequently  thrown  into  folds 
and  processes,  containing  connective  tissue,  fat,  and  an  occasional  isolated 
cartilage  cell.  These  •yno^yial  fringes*  apparently  act  as  cushions  to 
fill  up  interspaces,  though  from  their  greater  comparative  vascularity 
than  other  portions  of  the  membrane,  they  are  no  doubt  especially 
active  in  the  production  of  synovia. 

Concave  articular  surfaces  are  frequently  rendered  deeper  by  the  pro- 
vision of  a  band  of  fibro-cartilage  tipping  or  surrounding  their  margin, 
as  in  the  case  of  the  glenoid  cavity  of  the  shoulder  and  the  acetabu- 
lum of  the  hip-joint.  Occasionally  joints  are  partially  or  completely 
divided  into  two  parts  by  the  introduction  of  an  inter-articular  fibro- 
cartilaginous disk,  as  in  the  case  of  the  articulation  of  the  lower  jaw  and 
the  knee-joint. 

In  some  instances  bones  are  connected  by  ligaments  totally  different 
from  the  ordinary  ones,  being  composed  of  an  elastic  substance ;  such 
are  the  yellow  ligaments  which  conjoin  the  vertebral  arches ;  and  such 
also  is  the  nature  of  the  nuchal  ligament  which  sustains  the  head  of 
quadrupeds. 

The  various  structures  which  have  been  mentioned  as  entering  into  the 
composition  of  the  articulations  consist  of  bones,  cartilages,  fibro-carti- 
lages,  ligaments,  and  synovial  membranes.  The  constitution  of  bones  or 
of  the  osseous  tissue  has  been  described,  but  a  consideration  of  the 
tissues  comprising  the  remaining  structures  is  deferred  at  present,  on 
account  of  their  entering  into  the  constitution  of  many  other  organs. 
The  structure  of  the  cartilages  and  fibro-cartilages  will  be  found  under 
their  appropriate  head;  the  structure  of  ligaments  in  the  description 
of  the  white  fibrous,  and  yellow  elastic  tissues ;  and  the  synovial  mem- 
branes are  again  mentioned  in  the  account  of  the  serous  membranes. 

^  8 jnovial  gUads  of  HaTers ;  HaTertUn  glands ;  glandultB  artioulares ;  sjnoTial 
fimbriie. 
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BONES  OP  THE  HEAD  OR  SK0LL. 

The  bones  of  the  head  or  skull  are  Iweiity-two  in  number,  ond  with 
Ode  exception,  that  uf  the  lower  jaw,  are  hnuly  and  inimovabl}'  articn- 
lated.  They  form  together  cases  for  the  reception  and  protection  of  the 
brain,  the  organs  of  especial  sense,  and  the  commence ineut  of  the 
alimeiitarj'  and  reipirutory  passages.  They  are  dii-isiblc  into  two 
groups :  those  of  the  cranium  or  brain  case,  eight  in  number,  and  those 
of  the  faee,  fourteen  in  nnuiber. 

BONES  OF  THE  CRANIUM. 

Of  the  eight  bones  of  the  craniam,  four  are  single  and  symmetrical : 
the  occipital,  sphenoid,  ethmoid,  and  frontal  bones,  situatud  nt  the  occi- 
put, base,  and  forehead.  The  other  bones  are  in  pairs :  the  parietal 
uid  t«mporal  bones,  situated  at  the  top  and  sides  of  the  cranium. 

THE  OCCIPITAL  BONE. 

The  Oooip'ital  bone'  occupies  the  posterior  extremity  of  the  craniom, 

Fio.  30.  Fio.  81. 


gTvoit  for  tfaa   Ii 

'.  i,  Hd^  tot  tbt  AtCAffalDFIlt  of  Ihi 

6,«R»v>«ittlMlUanliliiu;  0.  In 

J  pTDtutwrmon;  7,  acd[iltal  1bruu> 
tlUr  ivcwH  i  0, 10,  gna^v  tiw  the  Ufcnl  Ml 
•nnilliigon  Uia  tmi0t«rH  prmaa  U>  tbe  Jn^qtu 
tha  luulEBI  bDtiBi  U,  bor- 
der for  lh»  Inupani  bow ;  13,  F<alUun  ■■  *l 

Itarnugb  ibc  jugular  tiiruHn;  U,aiDdiloU  tmr 


'  Oa  oooipilia;  os  puppU 
re :  oa  Inmbdoides 
IS  pvlvidcplinlicum  ; 


19  mcmorliB 


builnre;  pnrt  of  the  oa  spheno-buil- 
pjiidiB;  OS  laudtG;  as  fibrwunii 


THE  SKELETON.  gl 

extending  forward  into  the  base  of  the  latter.  It  has  a  general  quadrate 
outline,  with  a  convex  external  and  a  concaye  internal  surface. 

Its  lower  portion  presents  a  large  oval  aperture,  the  oooip'ital  finra'* 
meii,^  which  gives  transmission  to  the  spinal  cord,  the  spinal  accessory 
nerves,  and  the  vertebral  arteries. 

In  advance  of  the  foramen  is  a  thick  plate,  the  bai'ilar  proo'att,'  the 
lateral  borders  of  which  are  rough  and  contiguous  to  the  petrous  por* 
tion  of  the  temporal  bone ;  and  its  anterior  extremity  is  rough  and  con- 
nected  with  the  body  of  the  sphenoid  bone  by  means  of  an  intervening 
plate  of  cartilage.  The  latter  ossifies  about  the  age  of  puberty,  thus 
associating  the  occipital  and  sphenoid  bones  into  one  piece.'  The 
upper  surface  of  the  basilar  process  is  a  smooth,  shallow  groove.^ 
inclining  to  the  occipital  foramen,  and  supporting  the  medulla  oblongata. 
The  under  surface^  is  impressed  by  muscular  attachments,  and  overhangs 
the  pharynx. 

On  each  side  of  the  occipital  foramen  anteriorly,  and  on  the  under 
part  of  the  bone,  are  situated  the  oon'dylat.  These  are  two  oblong 
prominences,  converging  forward,  with  their  lower  surface  convex, 
inclined  outwardly,  and  covered  with  cartilage.  Between  them  and  the 
corresponding  articulating  processes  of  the  atlas,  the  backward  and  for- 
ward movements  of  the  head  occur.  At  their  inner  border,  they  are 
roughened  for  the  attachment  of  ligaments. 

Piercing  the  bone,  above  the  middle  of  the  condyles,  from  within  out- 
wardly, is  the  con'dyloid  fora^men,'  for  the  transmission  of  the  hypo- 
glossal nerve.  Frequently  at  the  back  of  the  condyles  there  is  another 
fo^oaen,*  for  the  transmission  of  a  vein. 

To  the  outer  side  of  the  condyles  is  an  angular  prominence,  the  trans^- 
Tone  proc'ess,  which  presents  a  ridge^  below  for  muscular  attachment, 
a  groove  above  to  accommodate  the  termination  of  the  lateral  sinus,  and 
an  articular  surface  at  the  extremity  covered  with  cartilage.  In  front  of 
the  process  is  a  wide  notch,  which,  with  the  contiguous  border  of  the 
temporal  bone,  forms  the  jn'gnlar  fora'men,  for  the  conjunction  of  the 
lateral  sinus  with  the  jugular  vein  and  the  transmission  of  the  spinal 
accessory,  pneumo-gastric,  and  glosso-pharyngeal  nerves. 

The  upper  expanded  portion  of  the  bone  is  convex  externally,  and 


^  F.  oecipitale  magnum ;  f.  magnum.  *  Basilar  surface. 

'  Para  basilaris;  body  of  the  occipital  '  Anterior  condyloid  foramen. 

bone ;    iMwi-oecipital    bone ;    processus  ^  Posterior  condyloid  foramen. 

eaneiformiB.  >  Jugular  tubercle,  or  paramastoid  pro- 

*  Os  basilars ;  os  spheno-occipitale.  cess  of  lower  animals. 

*  Basilar  fossa. 
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presents  just  above  its  centre  the  external  oooip'ital  pTotaHMranoe. 
From  this  a  ridge,  the  oooip'ital  orett,^  descends  to  the  occipital  fora- 
men and  gives  attachment  to  the  nuchal  ligament.  From  the  protuber- 
ance there  extends  outwardly  the  tuperior  ourved  line,'  so  called  in 
contradistinction  to  another  lower  down,  the  inferior  ourved  line.' 
These  lines,  which  are  only  well  marked  in  well-developed  muscular  indi- 
viduals of  mature  age,  together  with  the  surfaces  between  and  below 
them,  give  attachment  to  the  muscles  which  sustain  the  erect  position  of 
the  head. 

The  inner  surface,  of  the  expanded  portion  of  the  bone,  is  divided  by 
ridges,  forming  the  oocip^ital  cross,  into  four  broad,  shallow  fossae,  of 
which  the  lower  two  accommodate  the  hemispheres  of  the  cerebellum, 
and  the  upper  two  the  posterior  lobes  of  the  cerebrum.  The  prominent 
centre  of  the  cross  is  the  internal  occipital  protuHberanee,  which  is 
situated  a  little  lower  than  the  external  one. 

The  upper  limb  of  the  occipital  cross  is  marked  by  a  groove  indicating 
the  course  of  the  terminal  portion  of  the  longitudinal  sinus ;  and  it  has 
attached  to  it  the  posterior  extremity  of  the  cerebral  falx  of  the  dura 
mater.  The  lower  limb,  extending  to  the  occipital  foramen,  has  the 
cerebellar  falx  attached  to  it.  The  lateral  limbs  are  marked  with 
grooves  indicating  the  course  of  the  lateral  sinuses  and  the  attachment 
of  the  tentorium. 

The  superior  borders  of  the  bone  are  dentated,  and  converge  to  form 
the  occipital  angle,  which  is  received  between  the  parietal  bones.  The 
lateral  borders  inferiorly  articulate  with  the  mastoid  portions  of  the  tem- 
poral bones. 

The  upper  extremity  of  the  occipital  bone  is  occasionally  found 
to  be  separated  from  the  other  portion  by  a  transverse  suture  at  any 
position  down  to  the  superior  curved  line.  Such  an  anomalous  piece 
corresponds  with  the  interparietal  bone  of  certain  of  the  lower  animals,  as 
many  rodents  and  ruminants.  Occasionally  the  anomalous  human  inter- 
parietal bone  is  divided  in  the  median  line  into  two  parts. 

THE  SPHENOID  BONE. 

The  Sphe'noid  bone^  is  situated  across  the  base  of  the  cranium,  and 
extended  up  on  each  side,  just  in  advance  of  the  middle.     It  contributes 

1  Occipital  spine.  tiforme;  os  aiygos;  os  incoigugatiim ;  os 

^  Superior  Bemicireular  ridge.  alatum ;  os  alssforme ;  os  polymorphon ; 

*  Inferior  semiciroular  ridge.  os  pterygoideum ;  os  colatorii ;  os  euneo 

^  Os  sphenoideum ;   os  sphecoideum;  comparatum;  sphenoidal  part  of  the  os 

08  ouneiforme ;  os  vespiforme ;  os  basil-  spheno-basilare,  or  of  the  oe  spheno- 

are;  osbaxilare;  ospapillare;  os  mul-  occipitalis. 
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to  tbe  fonnation  of  the  cnnlsl  Cftritj,  the  orbits,  imd  the  t«mpon], 
spheno-maxiUarj,  and  nual  toaaa. 

From  ita  complex  form  we  maj  examine  in  Bncceeslon  its  body,  its 
small  and  great  wings,  its  pterygoid  processes,  and  its  foramina. 

The  bodr*  or  central  portion  of  the  bone  is  irre^larly  cnboidal,  and 
Biticalates  posteriorly  by 
a  m^i^  sarface,  in  the 
manner  prerioasly  men- 
tioned, with  the  occipital 
bone.     Its  upper  sarface 
presents  a  deep  excava- 
tion, the  pitn'ituy  fiw- 
■a,'  which  lodges  the  pi- 
tnitary  body  of  tlie  brain. 
Posteriorly  the   fossa  is 
bounded   by  an  obliqne 
plate,     the     decliT'ity,'      rum 
which  continnes  the  slope    ™'"™ 
of  the  basilar  process  of  opik  to< 
the   occipital    bone,    and    b™""": ». 
snpports  the  pons.     The    nuuiii>ry 
conrex    prominence     in 
front,    is    the    ol'iTary   '^""^'i^iZ^     _ 
profl'eH,*  npon  the  slight- 
ly depressed  sarface  of  which  the  commissnre  of  the  optic  nerve  rests. 
Id  advance  of  this,  is  a  smooth  surface  inclining  toward  the  ethmoid 
bone,  with  which  it  articnlates  by  its  anterior  border. 

The  prominent  angles  of  the  declivity  are  called  the  poatcriOT  oli'aoid 
pmn'mini.'  in  contradistinction  to  the  obtnse,  backward  projections,  of 
the  emidi  wings,  called  the  anterior  Dli'aoid  proa'eaaw.' 

On  each  side  of  the  body,  below  the  pitnitary  fossa,  there  is  a  shallow 
groove,*  for  the  accommodation  of  the  internal  carotid  artery,  which 
curves  from  a  notch  at  the  back  of  the  bone  to  the  interval  between  the 
anterior  clinoid  and  olivary  processes. 

The  inferior  sarface  of  the  body,  which  overhangs  the  posterior  nares. 


■Hi  pUls  of  tha  (Ibmolil  be 

twH ;  0,  iphenoldki  faTWDen 

orblUl  iurr^«  of  the  ftvmt  wlnf ;  0,  ten 

.  10.  Tidft*  «rp*T«tliif  lb«  trmponi  ■ 

i  11.  podlLon  of  Um  ptn-jgo-pnlitUn* 

ouuU ;  IS,  iHleTDk]  jtuTjtM  procAH.  fiddJni 

;t«riu]  pIciTgold  proua-,  U,  iplDooa  prooai 


>  BMiipbeooidbon*;  poBtariororpria- 
oipal  ipheDoid  bone ;  bMJs  *ive  carpus 
pkrCli  ipbcDotdalli  ohIb  sph«no-oeetpt- 
talis. 

■StlUlnrdoa;  *.  •quIns;  «phtppiain. 


■  Dortum  sphlppii;  cUviu;  eliTUi  Bln- 
aeubMbii. 

*  Tubereulum  ephtppti. 

>  PraoeMDB  eltaoidel  pottertorM  et  an- 
teriorei;  iipophyiw  olinolde*. 

'  SalenB  ovatloai. 
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presents  a  median  acnte  ridge,  the  loi'tnaa,*  with  which  the  ezpaiided 
border  of  the  Tomer  articnlatea;  and  on  each  side  is  a  thin  projecting 
plate,  which  joins  the  reflected  margin  of  the  same  bone. 

The  anterior  surface,  directed  toward  the  nasal  fossn,  presents  a  median 
ridge,  the  iphe'noidftl  omt,*  which  ari,iculateB  with  the  nasal  plata  of 
the  ethmoid  bone.  On  each  aide  of  the  crest  is  an  opening  commnnicating 
with  the  aphe'iioidal  linnaei,*  which  are  two  large  cavities  hollowed  in 
the  interior  of  the  body,  and  separated  by  a  nsaally  nnsymmetrical  par- 
tition. 

In  infancy  the  sphenoidal  sinases  do  not  exist;  and  the  body  then 
presents  inferioriy  a  thick  median  ridge,  with  a  triangular  space  on  each 
side.  These  spaces  receive  a  pair  of  hollow  cones,'  projecting  from  the 
ethmoid  bone,  which  subseqoently  coalesce  with  the  sphenoid  bone 
and  detach  themselves  from  the  former,  thns  prodncing  the  sphenoidal 


The  small  wings'  of  the  sphenoid  bone  are  two  sabre-like  processes, 
which  extend  horizontally 
P'o  88.  ontward  from  the  antero- 

lateral portion  of  the  body. 
Their  anteri  or  mgged  bor- 
der  articulates  with  the 
orbital  plates  of  the  firon- 
tal  bone ;  and  their  pos- 
terior smooth  and  curved 
border  is  received  into  the 
fissure  separating  the  an- 
terior and  middle  lobes  of 
thecerebmm.  Theironter 
end  is  sharp  pointed ;  and 
their  posterior  end  forms 
nam  pro-  the  blunt  anterior  eli'aoid 
process. 
ituDii  Rmmeni  The  great  wings*  pro- 
ject laterally  from  the 
body,  curve  outward,  for- 
ward, and  upward,  and  present  three  important  suifaces.     The  anperior 


calulng  vlth  lh«  orbltiil 


■m« ;  19,  gnxiTe  Ibr  Ibe  Inlenwl 


1  ProcUBUl  aijgoB. 
'  CrUtk  or  ipin*  iphan 

*  Sinm  iphenoidftlea, 

*  OuLouIk   Beiiini ;    oi 


dftlia;  pfrunids  of  Wistar;  osm  triangu- 
Urla. 

"  AIb  minoreBj  proceuuB  eaaiformM; 
apopbjaes  Ingr&BBiJ. 

*  AIs  magnte,  Umporal  wingi. 
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or  oer'ehral  nirflMa^  is  a  crescentic  concaTity  contribnting  to  form  the 
middle  cerebral  fossa.  The  anterior  or  orVital  •nrfiu^e'  is  an  oblique 
quadrate,  yertical  plane,  forming  part  of  the  outer  wall  of  the  orbit 
The  eztemal  or  tam'poral  surfaoe*  is  divided  by  a  ridge  into  two  parts, 
of  which  the  upper,  slightly  concave  and  directed  outwardly,  forms  part 
of  the  temporal  fossa,  while  the  lower  diviHion  directed  downward  forms 
part  of  the  spheno-maxillary  fossa. 

From  the  back  part  of  the  great  wing  projects  the  thick,  angular, 
fpinoiu  process,^  which  is  received  in  the  interval  between  the  squamous 
and  petrous  portions  of  the  temporal  bone. 

Upon  the  broad  rough  surface  inclining  from  the  summit  of  the  great 
wing  forward,  rest  the  anterior  prolonged  angle  of  the  parietal  bone 
and  the  orbital  plate  of  the  frontal  bone.  The  anterior  border  of  the 
orbital  surface  articulates  with  the  malar  bone,  and  its  lower  border 
forms  the  upper  boundary  of  the  spheno-maxillary  fissure.  The  posterior 
concave  border  of  the  great  wing  joins  the  squamous  portion  of  the  tem- 
poral bone. 

The  pter^ygoid  proc^astet'  project  vertically  downward  from  the  junc- 
tion of  the  great  wings  with  the  body.  They  consist  of  a  pair  of  plates 
united  at  an  angle  anteriorly,  and  diverging  posteriorly,  so  as  to  inclose 
an  angular  groove,  the  ptar^ygoid  fossa.'  The  eztemal  pter^ygoid  pro- 
oess  is  broad  and  thin,  and  directed  outward  and  backward.  The  inter- 
nal ptar'ygoid  process  is  longer  and  narrower  than  the  other ;  and  it 
forms  the  lateral  border  of  the  posterior  nares.  At  its  upper  part  behind 
is  a  fossa^  for  the  origin  of  the  tensor  muscle  of  the  palate ;  and  its  lower 
part  is  prolonged  into  a  hook"  around  which  the  tendon  of  the  latter 
muscle  turns  in  its  course  to  the  palate.  The  pterygoid  fossa  at  its  lower 
part  presents  a  deep  angular  notch,*  which  is  occupied  by  the  pyramidal 
process  of  the  palate  bone. 

The  foramina  of  the  sphenoid  bone  are  numerous  and  important 

The  op'tic  fora^men*^  pierces  the  base  of  the  small  wing  from  the  side 
of  the  olivary  process  outward  and  forward.  It  transmits  the  optic 
nerve  and  ophthalmic  artery  from  the  cranial  cavity  to  the  orbit 

The  sphenoid^al  fora^men"  in  the  separated  bone  is  open  at  its  outer 
end,  but  is  closed  by  the  apposition  of  the  frontal  bone.     It  is  club- 

1  Superficies  oerebValis ;  s.  interna.  ^  Scaphoid  fossa. 

>  S.  orbitalis;  s.  anterior.  ^  Hamulus  pterygoideus ;  hamularpro- 

*  S  temporalis ;  s.  externa.  cess. 

^  Lamina  triangularis ;    spina   angu-         *  Incisura  pterygoidea ;  fissura  ptery* 

lans.  goidea. 

^  Processus  pterygoidea ;   alas  inferi-         ^^  Foramen  optioum. 
ores ;  a.  palatints;  processus  aliformes.  ^^  F.  sphenoidalis;  f.  orbitalis  superior; 

*  Fossa  pterygoidea.  f.  lacerum  superius. 
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shaped,  with  the  broad  end  internal,  and  separates  the  small  and  gpreat 
wings.  It  opens  into  the  orbit  and  transmits  the  occnlo-motor,  pathetic, 
ophthalmic,  and  abdacent  nerves,  and  the  ophthalmic  vein. 

The  rotund'  fbra'men^  pierces  the  great  wing  from  behind  forward, 
just  below  the  inner  extremity  of  the  preceding  foramen.  It  opens  from 
the  cerebral  surface  into  the  pterygo-m  axillary  fossa,  and  transmits  the 
superior  maxillary  nerve. 

The  oval  fora'men,'  larger  than  the  last,  and  less  than  half  an  inch 
behind  it,  pierces  the  great  wing  vertically,  and  transmits  the  inferior 
maxillary  nerve. 

The  spinous  fbra'men,'  quite  near  the  preceding,  pierces  the  spinous 
process  vertically,  and  transmits  the  great  meningeal  artery. 

The  pter'ygoid  canal^  penetrates  the  root  of  the  pterygoid  processes 
from  before  backward,  and  transmits  the  pterygoid  nerve. 

The  pter'ygo-pal'atine  canal'  is  a  small  groove  situated  internally  to 
the  former,  and  converted  into  a  complete  canal  by  the  apposition  of  the 

palate  bone. 

THE  ETHMOID  BONE. 

The  Eth'moid  bone'  is  situated  at  the  anterior  part  of  the  base  of  the 
cranium,  between  the  cavity  of  the  latter  and  the  nasal  fossse,  and  between 
the  orbits.  It  is  cuboidal  in  form,  and  is  exceedingly  light,  in  conse- 
quence of  its  excavated  character. 

We  may  consider,  separately,  its  vertical  lamina,  its  cribriform  plate, 
and  its  lateral  masses. 

The  vertical  lamina  occupies  the  median  line.  Its  upper  portion,  pro- 
jecting into  the  cavity  of  the  cranium,  is  the  ethmoid'al  erest,^  which  is 
thick  and  prominent  in  front,  and  rapidly  declines  posteriorly.  It  sepa- 
rates the  ethmoidal  gutters,  and  has  attached'  the  anterior  extremity  of 
the  cerebral  falx.  From  its  front  project  the  ethmoid'al  wings,'  two 
small  processes  resting  against  the  frontal  bone. 

The  lower  four-fifths  of  the  vertical  lamina  form  the  na'sal  plate,* 
which  contributes  about  one-third  to  the  extent  of  the  nasal  partition. 
Its  posterior  border  joins  the  sphenoidal  crest;  its  inferior,  the  vomer; 
and  its  anterior  below,  the  triangular  cartilage;  and  above,  the  nasal 
process  of  the  frontal  bone.  Its  superior  border  on  each  side  is  pierced 
by  vertical  canals,  for  the  passage  of  branches  of  the  olfactory  nerves. 

^  F.  rotundum.  spongiosum;  os  cristatum;  os  oubicam; 

'  F.  ovale.  os  colatorium ;    os  foraminulentum ;  os 

'  F.  spinosum.  coliforme :  os  multiforme. 

^Canalis  pterygoideus;  e.  Vidianus.  ^  Crista  ethmoldalis ;  crista  galli. 

*  Canalis  pterygo-palatinus.  ^  Processus  alares. 

•  Os  ethmoideum ;    os  cribrosam ;  os  *  Lamella  nasalis. 
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The  flrlb'Tiftm  pllt«'  ia  the  horizontal  perforated  portion  connectiDg 
the  lateral  mssfieB  witii  the  vertical  lamina,  and 
occupying  the  interrol  of  the  orbital  plates  of  '"'     ' 

the  frontal  bone.  It  separat«B  the  cavity  of  the 
craninm  from  the  nasal  fo§8(e,  and  is  depressed 
on  each  side  of  the  ethmoidal  crest,  ho  as  to 
form  the  tthmoid'al  gutters,  for  the  lodg- 
ment of  the  olfactory  bnlbs.  Its  nmneroas 
orifleet*  transmit  the  nerves  from  the  latter, 
except  the  larger  anterior  one,  which  gives 
passage  to  the  nasal  branch  of  the  ophthalmic 
nerve. 

The  lateral  maiiei  consist  of  an  aggrega- 
tion of  thin  walled  cavities,  the  ethmoid'al  i 
n'niuw,'  which  are  nsaally  separated  into 
three  sets:  the  anterior,  middle,  and  pos- 
terior. They  are  bounded  externally  by  the 
orbital  plate,*  which  forms  part  of  the  inner  ] 
wall  of  the  orbit.  The  plate  is  sqnare,  but  •«hiM»ofib.«hii»iiuier«ta;u» 
not  being  safficiently  extensive  to  close  all  the  ^  ktin"mto«!  ^moidiirrtogi  -, 
einnses,  this  is  done  in  front  by  the  lachrymal  *,  uKrinr  utmniv  oi  ib*  u>d 
and  maxillary  bones,  above  by  the  borders  of  '  ' "'  """^  I'l"*- 
the  orbital  plates  of  the  frontal  bone,  and  behind  by  the  sphenoid  and 
palate  bones. 

The  inner  or  nasal  surface  of  the  lateral  masses  presents  two  oblique, 
scroll-like  lamina,  the  inpArior  and  inforior  tnr'buatad  proo'eiMa.* 
The  former  is  posterior,  shorter  than  the  other,  and  is  thin  and  narrow. 
The  latter  extends  the  length  of  the  lateral  mass,  and  presents  a  convex 
surface  toward  the  nasal  partition,  a  concave  surface  toward  the  eth- 
moidal sinuses,  and  a  convoluted  and  rough  border  downward.  Between 
the  turbinated  processes  is  an  oblique  fissure,  the  inperior  mea'tni' 
of  the  uoae,  into  which  opens  the  posterior  and  middle  ethmoidal 
sinuses.  Above  the  processes,  the  surface  is  perforated  by  branches  of 
the  olfactory  nerve.  The  inferior  turbinated  process  forms  the  upper 
boundary  of  the  middle  mea'tu'  of  the  nose,  into  which  opens  the 
anterior,  and  sometimes  the  middle  ethmoidal  sinuses. 

■  Lamiii* oribroM.  bonM;   ooneha  aap.   et  inf.;   o.  minor 

'  ForamiDa  eribrota.  M  ni^or;  oua  Bpougioia  aup.  «t  mediua; 

>  Cetlaba  ethmoidalM.  luptrior  ftnd  middle  «pongj  IwneB. 

*  Os  planam ;  lamina  papyraoaa.  '  MeatuB  narium  gnp«rior. 

'  Superior     and     middle     Inrbinated  '  H.  n.  medial. 
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From  the  lower  portion  of  the  lateral  mass,  where  it  rests  upon  the 
maxillary  bone,  one  or  two  small  irregular  plates^  project  downward  so 
as  to  diminish  the  size  of  the  aperture  of  the  maxillary  sinus. 


THE  FRONTAL  BONE. 

The  Front'al  bone*  is  situated  at  the  anterior  part  of  the  cranium,  and 

forms  the  basis  of  the  forehead,  the 
^^^-  ^'  root  of  the  nose,  and  the  rooft  of 

the  orbits. 

Externally  it  is  convex  and 
smooth,  and  presents  on  each  side 
the  flront'al  eminence/  usually  the 
most  prominent  part  of  the  fore- 
head, and  especially  well  marked 
in  the  young. 

At  the  lower  border  of  the  bone 
on  each  side  is  an  arching  ridge, 
the  supra-orb^ital  margin,  the  ex- 
tremities of  which  terminate  in  the 
external^  and  internal  angular 
proceBBeB.  At  the  inner  part  of 
the  ridge  is  a  foramen,  or  a  notch 
converted  into  one  by  a  ligament, 
the  Bupra-orbltal  fora'men,  which 
transmits  an  artery  and  nerve  to 
the  forehead. 

Above  the  supra-orbital  margin  is  an  arching  prominence,  the  supers 
cil'iary  ridge,^  which  is  situated  just  above  the  eyebrow,  and  varies  in 
degree  of  development  in  different  individuals.  The  prominence  between 
the  ridges  of  the  two  sides  is  the  nasal  eminence,'  the  width  of  which 
has  much  influence  in  the  intellectual  expression  of  the  face.  Below,  it 
terminates  at  the  root  of  the  nose,^  which  is  a  rough  surface,  for  articu- 
lating with  the  nasal  and  maxillary  bones.  From  this  surface  projects 
the  nasal  spine,^  which  serves  as  a  point  of  support  to  the  nasal  bones, 
and  joins  behind  the  nasal  plate  of  the  ethmoid  bone. 


EarrmirAL  niw  or  thk  peontal  boitb.  1,  Bltuar 
tion  of  the  fkxmtal  eminence;  2,  ritaation  of  the 
superciliary  ridge;  3,  tuprarorbital  margin;  4,  5, 
external  and  internal  angular  proceeees;  0,  eupra- 
orbltal  notch  or  foramen;  7,  naial  eminence;  8, 
tempcmd  ridfe;  0,  naial  ipine. 


^  Processus  uncinatus;  p.  Blumen- 
bachii. 

'  Os  sincipitis;  os  coronale;  os  prorse; 
08  puppis ;  OS  rationis ;  os  inyereoundum. 

'  Tuber  frontalis;  frontal  protuber- 
ance. 


*  Processus  zygomaticus. 
B  Arcus  superciliaris. 

>  Nasal   tuberosity ;    glabella ;    inter- 
cilium;  metopium;  mesophryon. 
Y  Pons  nasalis. 

*  Spina  nasalis  superior. 
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At  the  Bide  of  the  bone,  cnrrtng  upward  and  backward  from  the 
external  angular  proceBs,  is  the  tem'poral  ridge,  which  inclades  the 
anterior  part  of  the  temporal  foasa. 

The  internal  surface  of  the  frontal  bone  is  generally  concave  and 
impresaed  by  the  convolationa  of  the  cerebmrn.  In  its  middle  below  is 
a  ridge,  the  front'al  vmt,'  which  , 

giveci  attachment  to  the  cerebral 
falz,  and  disappears  above  at  the 
sides  of  a  shallow  groove  for  ac> 
commodating  the  longitudinal  sinns. 
At  the  bottom  of  the  crest  is  a 
blind-pit,*  or  a  canal,'  transmitting 
a  TeJD  from  the  nose  to  the  latter 
sinus. 

From  the  lower  part  of  the  in- 
ternal anrface  project  the  two  broad, 
arching  orh'ital  pUtet,*  which  form 
the  roofs  of  the  orbits.  Thejr  are 
separated  by  a  wide  interval,  the 
rthmoid'al  flainre.'  Above,  they 
are  convex,  and  strongly  marked 
by  the  inferior  convolotions  of  the 
anterior  cerebral  lobes.  Below, 
they  are  concave  and  smooth,  and 
are  deeply  depressed  within  the 
position  of  the  external  angnlar 
process  for  the  accommodation  of 
the  lachrymal  gland.*  Jnst  above 
the  internal  angnlar  process,  on  the 
same  surface,  is  a  small  impression,^ 
made  by  the  flbro-cartiJaginons 
pulley  of  the  anperior  oblique 
mnsele  of  the  eyeball. 

The  onter  border  of  the  orbital  plate  and  the  external  angular  process 
articulate  with  the  malar  bone ;  and  the  posterior  border  of  the  former 
joins  the  small  wing  of  the  sphenoid  bone.  Ita  inner  border  exhibits 
several  superficial  excavations,  which  form  the  upper  boundary  of  the 
ethmoidal  sinuses,  and  in  front  of  them  is  the  commnnication  with  the 


pEriDIa  tDiHull  nnou  awl;  S,iiip>r1ar  d«DUI«il 
bordgr,  irtlcululniwllh  [fan  puinUJ  bonn;  i,fct- 
(trior  btndnrnrthtarUlalpUMtiVhkhJuliH  the 
•null  urtna  of  Ow  q>b«iH4d  ba»;  Mtncnlulniwr 
bordu  of  Ihs  Hme  pUt«  which  «Tar>  tba  nppar 
put  at  tba  MhlDOldsl  llBUt*!  7,  pcilDt>  W  tlH  pist- 
tloo  of  lb*  tlbmaliUl  (oruulDii;  ».  nu^  tplat;  a, 
tlikk  toa^  bordn  uUcalMlnfwIlh  tha  cnM  wloc 
oT  (tw  iplwDolil  buna;  lD.nfcn  to  Ois  black  ipM 
which  IndJcmtai  Ifan  padtloD  of  >  ban  fir  tbt 
tnehtv*  dT  tha  npailcr  obtlqqt  diiiioIbi  to  ilt 
oBtitilddi  Iha  npn^irhllid  Duldi;  Il.lBtnMl 
m^nUr  proGM*.  sad  fDEnoc*  toIhslhiiitalMniH; 
11,  Hteniiil  uicalu  ptvxm. 


>  CrMft  fronUlil. 

*  Forameti  cixenm. 

■  Peru*  oranio-DMalia. 

*  pMtM  orbtulet  or  horiionUlM. 


■  iDcluunt  elhiDoldalli. 

■  Fovcft  lUnduIn  ItchrjmaliB. 
'  FonoU  troohlcarlE. 
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finmt'al  li'mu.'  This  cavity  extends  opvard  and  ontward  within  the 
position  of  the  anperciliary  ridge,  and  varies  in  sise  in  different  IndiTid- 
nals.  Very  rarely  it  does  not  exist;  bnt  not  nnfrequently  it  extends  as 
high  as  the  frontal  prominence,  and  backward  into  the  orbital  plate. 
It  is  separated  from  the  other  by  a  partition,  and  commnnicates  throagfa 
the  anterior  ethmoidal  ainnees  with  the  nose. 

The  upper  thick  dentated  border*  artJcnUtes  with  the  parietal  bones, 
and  the  lateral  beveled  and  roughened  border  with  the  sphenoid  bone. 


THE  PARIETAL  BONE. 
The  Pui'etal  bone*  forms  the  npper  part  of  the  cranial  vaalt  between 
the  frontal   and  occipital  bones,  and  is  united  with  its  fellow  in  the 
median  line     It  is  square  with  the  external  surface  convex  and  smooth, 

Pio  87  Fio.  SB. 


IB  portion  of  tlio  Umpo-  mflr  flgnn; 

3,  uUrior  border,  Joining  th«  thmtml  uid  oominunkillHi  witb  It,  of  ■  Tsnoni  fi««MB> 

■KlplUI  bordn;  &.  tmipanl  liigt;  '',  0;  T.  8,ut«iorud  poMarlor  InfMor  uilM;  tlM 
7,  prolonffd  juit«r 


•■glejDlnliiKth>nuniiil 


and  the  internal  snrface  concave,  ridged,  and  impressed  by  the  aborescent 
branches  of  the  great  meningeal  artery. 

Toward  the  middle  of  the  bone  externally  is  the  most  prominent  part, 
named  the  pari'etal  eminenoe;*  and  just  below  this  is  a  supcrScial  cnrved 

pituit«rii  froQiis;      Tertioale;  o.  Terlioia;  o.  tolragonnm ;  o. 


'  S.  saperoiliarit ;  i 

*  Margo  aoronalU. 

'  0»  parieUle ;  o.  bregmaiii 


Tertioale;  o. 
nerrale. 
*  TubsT  parietftla;  ptHetal  protnbcr- 
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line,  the  tam'ponl  iidg«,  which  defines  the  upper  part  of  the  temporal 
foBfla. 

Along  the  superior  border  internally,  of  the  two  bones  in  conjunction,  a 
shallow  groove  is  Tisible,  indicating  the  course  of  the  longitndinal  sinna. 

Of  the  four  angles  of  the  parietal  bone,  the  anterior  inferior  is  most 
prolonged,  and  articulates  with  the  great  wing  of  the  sphenoid  bone. 

The  posterior  inferior  angle  joins  the  mastoid  poriiion  of  the  temporal 
bone,  and  internally  is  impressed  by  the  lateral  sinna. 

Of  the  four  borders  of  the  bone,  the  anterior,  superior,  and  posterior 
are  nearly  straight,  thick,  and  dentated  for  articulation  with  the  frontal, 
the  opposite  parietal,  and  the  occipital  bones.  The  inferior  border  is 
cnrred  and  beveled  to  a  sharp  edge  for  articulation  with  squamous  por- 
tion of  the  temporal  bone. 

THE  TEMPORAL  BONE. 

The  Tem'ponI  bona'  is  situated  at  the  side  of  the  cranium,  and 
extends  into   its   base. 
It  IS  of  complex  form, 

and   divisible  into   the  ,  ^_ 

Bqnamous,  mastoid,  and 
petrous  portions. 

The  •qna'mooi  por- 
tion,* 80  named  from  its 
scale-like  form,  presents 
an  external  smooth  sur- 
face, which  contributes 
to  the  temporal  fossa; 
and  an  internal  surface, 
marked  by  the  cerebral 
convolntions  and  great 
meningeal  artery,  form- 
ing part  of  the  middle 
cerebral  fossa.  Its  up- 
per border  is  beveled  ' 
to  a  thin  edge,  and  over- 
laps the  contiguous  bor- 
der of  the  parietal  bone ; 


i;  11,  u 


1 ;  Zj  HpAK  of  tin  fHtnw  pw- 
1  m'Hj:  S,  (IsiiDld  tnlnrcls 
m\  9,  lack  put  oT  digutric 


swuillj,  fbrmlng 
13,  itjloJil  prncfa;   II,  llllhl   Impt^ 

and  its  anterior  border,    ''*•^■ 

less  beveled,   aridcnlates  with  the   sphenoid  bone. 


From  near  the 


'Ottcmpanls;  o.  tsmpoTis  ;  o.  pnrieUle  Inferini ;  o.  lapidoium 
O-OTOtapbytlODtn;  o.  aama&to  nori ;  o.miDdoBum;  o.uvuala;  o.  ftrmmlc. 
■Faniqaanou;  iquama;  lepisma;  oaltptdoidM;  oa  iquunlfoniia. 
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middle  of  its  lower  Iwrder  ezteraaUj,  the  wfgvmai'ie  pweew'  ircbea 

oatvard  and  forward  to  join  the  corresponding  process  of  the  malar 
bone,  and  tbiu  form  the  wfgo'nM?  or  joke  through  which  the  tem- 
poral muscle  proceeds  to  its  insertion.  Beneath  and  internal  to 
the  position  of  the  root  of  the  process,  is  a  transverse  concaTi^,  the 
g^'noid  foHa,'  and  in  advance  of  this  a  tranHTerse  eminence;-the  gle'- 
^  nnd  taherelat*  botb  of 

which  enter  into  the  artie> 
alation  of  the  lower  jaw. 
Posteriorly,  the  fossa  ia 
separated  from  the  pet- 
rons  portion  of  the  bone 
by  the  gle'noid  Jtanrc* 

The  maa'toid  portirai,* 
named  fVom  its  nipple-like 
prominence,  occupies  the 
back  part  of  the  bone,  and 
articnlates  with  the  pari- 
etal and  occipital  bones. 
It  is  thick,  and  occupied 
interiorly  with  the  maa'- 
toid  nniuea,*  which  com- 
mnnicate  with  the  tjm- 
pannm.  The  flattened  nip. 
pie- shaped  prominence,  or 
mai'toid  proeeaa,'  pro* 
jects  downward,  and  is 
roughened  for  mnacular 
attachment.  On  its  inner 
pr-doo^bT™<.fth.™;idLi,^^;(tb.i.b^nu.;     «'<!«  "   "tnated  the  di- 

W,  Fiilloidu   bliliui   le.  (Unuwn  for  Iba  lnn>iDi.l<>n  of  t       gBi'trio    gTOOVB,*  for  the 

!!I!^''""?"'"T't!!l!rr'i,'V!'1.''i'^1T"'"."r"      origin  of  the  correspon- 

bliud-TMHl  tfl  lb«Te«Jbdl*  Df  Ihe  UbjrinUii  IS.  unuliMtlDD  _    °  r 

of  the  aiMiil  anil;  19,  EniuchliB  tnbei  10,  groora  of  lbs        BlVely  named  mnscle. 

•operior  prtuMi  rtno..  Tde  jn^gj  surface  of  the 

mastoid  portion  forms  part  of  the  cerebellar  fossa,  and  presents  a  wide 


or  bg(d«r  of  tba  mi 
ArlleiiUtlDf  with  thaocdpLtaJ  bone^  3^  petnni  potloDi  ^ber- 
fllvd  edg^T  wblcb  oTBrlsfi*  tb«  knrcr  vdgv  of  (hd  jjKricU]  b 
t.  tbirt  nppcr  bordn  at  tbt  mutotd  portka,  irtlciilatlDg ' 
Ifar  portrilur  infarlor  Ingle  o(  the  pailMkl  bou;  0,  eod  Dl 
ILjKDmUlc  jtmortm;  1,  groovs  pTDdnend  1^  lb*  ^tat  mraLu 
ulery;  ^  uulold  pncea;   9,  dl^itrte  groarei  10^  mw 


iProoeasusijgonisticuB:  p.  jagalig.  '  Celluin    muloiden;    ftutrum    ma^ 

'  ArcuE  ijgomnlicua;  ijgoniftiic  arcb.  laidtun. 

*  Po8M  glcooidaliB.  '  Processus     inasloid«uj;     apophyrit 
'  TuberculuDi  BTtiaulsra.  maminiUsria. 

*  FiBBunaiBsieri;QlMMTianflisiir«.  *  DigastHo  foiM;  mastoid  grooTe;  In- 

*  Pars  maaloidea;  p.  mammillariR.  ciuura  mastoides. 
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descending  gproove/  which  indicates  the  course  of  the  lateral  sinns.  From 
the  groove  a  foramen'  generally  perforates  the  border  of  the  bone  for 
the  transmission  of  a  vein  from  the  scalp. 

The  po'trons  portion,'  named  from  its  comparative  hardness,  contains 
the  labyrinth  and  tympanum.^  It  forms  a  prostrate,  trilateral  pyramid 
projecting  into  the  base  of  the  cranium  inward  and  forward.  Its  base 
rests  against  the  junction  of  the  other  two  portions  of  the  bone,  and 
between  these,  externally,  presents  the  external  and'itory  mea^tns,^ 
a  wide  oval  canal,  directed  inward  and  forward  to  the  tympanum,  and 
bounded  below  by  a  scroll-like  plate,  the  and'itory  proeasSi  the  border 
of  which  is  rough,  for  the  attachment  of  the  auricle.  The  apex  of  the 
petrous  portion  is  received  in  the  interval  between  the  spinous  process  of 
the  sphenoid  bone  and  the  anterior  part  of  the  occipital  bone. 

Of  the  three  surfaces  of  the  petrous  portion,  the  anterior  forms  part 
of  the  middle  cerebral  fossa ;  the  posterior  forms  part  of  the  cerebellar 
fossa ;  and  the  inferior  surface  is  directed  downward. 

The  anterior  surface  is  an  inclined  plane  with  its  inner  end  impressed 
by  the  semilunar  ganglion  of  the  trifacial  nerve,  and  its  upper  part  ren- 
dered prominent  by  one  of  the  semicircular  canals  of  the  labyrinth.  Its 
inner  third  presents  an  inconspicuous  narrow  groove,'  leading  outwardly 
to  a  small  foramen,^  which  communicates  with  the  Fallopian  canal,  and 
transmits  a  branch  of  the  pterygoid  nerve.  Below  the  groove  are 
one  or  two  smaller  foramina,^  likewise  intended  for  the  transmission  of 
nerves. 

The  posterior  surface  also  forms  an  inclined  plane.  At  its  inner  third 
is  an  oblique  canal  directed  outwardly,  the  internal  and'itory  mea^tns,* 
which  transmits  the  auditory  and  facial  nerve.  The  bottom*®  of  the 
meatus  is  divided  by  a  transverse  ridge  into  two  pits,  in  the  upper 
one  of  which  commences  the  Fallo'pian  canal,'*  for  the  further  passage 
of  the  facial  nerve.  The  canal  is  at  first  directed  forward,  and  then 
tarns  abruptly  backward  and  outward  at  the  upper  part  of  the  tym- 
panum, and  subsequently  descends  to  the  stylo-mastoid  foramen.     The 


1  Sulcus  sinns  transversi ;  fossa  sig- 
moldea. 

'  F.  masloideam. 

*  Pars  petrosa ;  pars  pyramidalis ;  pe- 
trous process;  os  lapidenm;  o.  durum; 
o.  lithoides ;  o.  sazeum ;  o.  petrosum ;  o. 
praempUs  mpi  assimilatum ;  o.  nerrale. 

*  See  Organ  of  Hearing. 

*  Meatus  auditorins  ezternus. 

*  Semioanalis  nerri  Vidian!. 


^  Fallopian  hiatus ;  hiatus  Fallopii ; 
hiatus  canalis  FallopisB;  foramen  Vidi- 
an!; apertura  spuria;  for.  Tarini;  f. 
anonymum  Ferreinii. 

"  Canaliculi  petrosL 

*  Meatus  auditorius  internus ;  poms 
or  sinus  acustious  int. 

^^  Macula  cribrosa. 

>i  Canalis  FallopisB;  aqueductas  Fal- 
lopiie;  can.  facialis. 
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other  portiona  of  the  bottom  of  the  internal  anditoiy  meatus  traasmU 
the  diviBions  of  the  aaditorf  nenre  to  the  labyrinth,  in  a  manner 
more  particularly  described  hereafter.'  About 
Fto.  41.  the  fourth  of  an  inch  external  to  the  entrance 

of  the  meatus  there  is  a  short  cleft,  which 
GomtDQQicatea  with  a  small  foramen'  for  the 
transmission  of  a  vein  from  the  Testibnle  of 
the  labyrinth.  At  the  upper  border  of  this 
surface  is  a  groove'  for  conducting  the  Buperiot 
petrosal  sinus  to  the  lateral  sinus. 

The  inferior  surface  of  the  petrous  portion  of 
the  bone  presents  many  points  of  interest.  At 
its  anterior  outer  part  is  the  piste  of  bone 
which  forms  the  and'ltoiy  proo'eu,*  defined 
above  by  the  glenoid  fissure,  and  below  by  a 
sharp  crest  named  the  va^'inal  proMu,'  which 
partly  enaheathes  the  base  of  tbo  ity lold  proo- 
«■■.'  The  latter  is  a  tapering  spine,  of  variable 
length,  projecting  downward,  forward,  and  in- 
ward, and  connected  to  the  byoid  bone  by  means 
of  a  round,  fibrous  cord,  the  •ty'lo-liT'oid  tig's- 
m«nt. 

Between  the  styloid  and  mastoid  processes 
is  the  itylo-mai'toid  fhra'man,'  which  is  the 
termination  of  the  Fallopian  canal,  and  ^vea 
exit  to  the  facial  nerve. 

Behind  the  styloid  process  is  a  surface  tipped 
with  cartilage,  the  ortio'aUr  proceti,  which 
Joins  the  traasverse  process  of  the  occipital 
bone.     To  the  inner  side  of  this  soriace  is  a 


i;  %  mutold  poitloni  S,  pe- 
uponlaii;  1,  bordrt  •rticnUi- 
Hlcb  Iha  (TEU  wlDg  o(  the 
KDoLd  ItoDe;  5.  rjEomadc  proo* 
;  fl,  glrnold  OLfixj;  T.  iliaiolil 
ncle;  8,  glenoid  BHnn;  e,u. 


11,  (t  jlohl  pTDceHi  13,  iCtIi 
laid  lorunen;  14,  Jngulu 


l^  paitUun  bclwHD  w 
U»  ucdpjtal  bona  tl 
tmth,  and  Blarenth  caivb 

McapD  rrom  ths  ciTitjr  at  tha  coucave  depression,  the  ja'gnlar  fba'u,'  in 
M,  nriui  pncuii  w,''ao!^  which  the  internal  jugular  vein  commenceg, 
tmnw  mnd  mit  of  lb*  taroiid  «■  Xo  the  inner  side  of  the  fossa  is  a  notch, 
nwiaid  bnnHD.  P*"^    **'    "*^  jngular   foramen,    containing   a 

three-sided  pit,  at  the  bottom  of  which  is  a 
foramen'  for  the  transmission  of  a  vein  from  the  cochlea  of  the  labyrinth. 


■  Ses  OrgsD  of  Hearing. 

*  Aqueductal  veBtibuII. 

■  Sulous  pctTOBu«  mperiMT. 

*  ProcaiBUH  audiloriut. 

■  ProoCMiu  TBginklU. 


'  P.  itjloideua. 

'  F.  Btfla-DiBBtoidBiim. 

"  FoBBi  jugalkilB ;  Uiimbl*-like  MTitj. 

*  Aqueductus  eo«bl«iB. 
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Below  the  notch  is  the  entrance  of  the  oarot'id  oanal,'  which  ascends 
and  then  turns  at  a  right  angle  forward  and  inward  to  the  apex  of  the 
petrous  portion  of  the  bone,  and  transmits  the  internal  carotid  artery 
to  the  cavity  of  the  cranium. 

In  the  crest,  which  separates  the  jugular  fossa  and  carotid  canal,  is  a 
small  foramen,'  which  transmits  the  tympanic  branch  of  the  glosso- 
pharyngeal nerve  to  the  tympanum. 

The  anterior  border  of  the  petrous  portion,  in  the  notch  separating  it 
from  the  squamous  portion,  exhibits  the  irregular  orifice  of  a  canal,  which 
communicates  with  the  tympanum  and  is  divided  into  two  parts  by  a  par- 
tition.' The  upper  division^  of  the  canal  accommodates  the  tensor 
muscle  of  the  tympanum,  and  the  lower  one  forms  part  of  the  Buita'- 
ehian  tube.' 

STRUCTURE  AND  ARTICULATION  OF  THE  BONES  OF  THE 

CRANIUM. 

The  bones  of  the  cranium,  excepting  when  they  are  especially  thin,  as 
in  the  case  of  the  ethmoid  bone,  the  orbital  plates  of  the  frontal  bone, 
the  squamous  portion  of  the  temporal  bone,  and  the  cerebellar  foss»  of 
the  occipital  bone,  are  composed,  as  in  the  case  of  tabular  bones  gener- 
ally, of  two  layers  of  compact  substance,  with  an  intervening  spongy  sub- 
stance.' The  outer  table  of  compact  substance  is  much  more  tenacious 
than  the  inner  one,  which  Arom  its  comparative  brittleness  has  received 
the  name  of  the  vitreous  table.  The  spongy  substance  varies  in  the 
extent  of  its  development  in  different  individuals  and  races ;  and  gener- 
ally it  is  more  abundant  in  the  negro  than  in  the  white  race. 

The  bones  of  the  cranium  are  nearly  all  united  by  suture.  Before 
puberty,  the  basilar  process  of  the  occipital  bone  articulates  with  the 
body  of  the  sphenoid  bone,  by  means  of  fibro-cartilage,  which  speedily 
ossifying,  unites  the  two  bones  into  one  piece.  The  transverse  process 
of  the  occipital  bone  is  connected  with  the  articular  process  of  the 
temporal  bone  by  cartilage,  which  likewise  speedily  ossifies.  The 
anterior  border  of  the  petrous  portion  of  the  temporal  bone  is  simply 
coadapted  with  the  posterior  border  of  the  great  wing  of  the  sphenoid 
bone ;  but  its  apex  and  posterior  border,  as  far  as  the  jugular  foramen, 
are  united  with  the  contiguous  borders  of  the  sphenoid  and  occipital 

>  Canalis  carotieos.  *  Semioanalis  tensorii  tympani. 

*  Canalioulufl  tympanious..  *  Bony  portion  of  the  Eostaohian  tube. 

*  Prooetsoi  ooohleariformis.  *  Diploe ;  diploio  straotore. 
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bones,  by  fibro-cartilage,  which  ordinarily  remains  to  a  late  period  of 
life. 

In  all  other  instances,  the  cranial  bones  are  united  by  suture,  generally 
of  the  dcntated  or  serrated  variety,  in  which  the  contiguous  borders  of 
the  bones  are  jagged,  and  mutually  knit  together  in  such  a  manner  as 
frequently  to  require  considerable  force  to  separate  them.  The  remaining 
sutures  are  of  the  squamous,  or  scale-like  variety,  in  which  the  contigu- 
ous borders  of  the  bones  are  beveled  off,  roughened,  and  mutually 
coadapted. 

The  bones  of  the  cranium  are,  however,  not  merely  conjoined  by 
suture — ^they  are  actually  continuous  through  intervening  cartilage ;  for 
if  an  unmacerated  cranium  be  treated  with  muriatic  acid,  so  as  to  remove 
the  calcareous  salts,  the  sutures  disappear,  and  the  cranium  remains 
as  a  flexible  case  of  bone-cartilage. 

The  principal  sutures  of  the  cranium  are  the  fronto-parietalf^  the 
inter-parietaly'  the  oooipito-parietal^'  and  oooipito-temporal,*  which  are 
of  the  dentatcd  or  serrated  variety;  and  the  tempero-parietaly*  and 
gpheno-parietaly  which  are  of  the  squamous  variety.  The  iplieno-tam- 
poral,  spheno-frontaly  and  fronto-ethmoidal  partake  of  both  the  den- 
tated  and  squamous  character. 

The  sutures  of  the  cranial  vault  are  remarkable  for  their  exceedingly 
intricate  and  winding  course,  which  has  always  rendered  them  one  of  the 
most  striking  characters  in  the  anatomy  of  the  skull.  This  intricacy  is, 
however,  confined  to  the  exterior  of  the  cranium,  for  it  extends  only 
through  the  outer  layer  of  compact  substance  of  the  bones.  In  the 
interior  of  the  cranium  the  same  sutures  present  a  merely  waving,  or 
slightly  tortuous  course. 

In  early  life,  the  sutures  are  less  intricate  than  later ;  and  after  the 
brain  has  reached  its  full  development  and  growth,  they  gradually 
become  more  or  less  completely  obliterated  by  the  ossification  of  the 
intervening  cartilage.  This  obliteration  usually  commences  with  the 
occipito-temporal  suture,  then  occurs  with  the  inter-parietal,  then  the 
fronto-parietal,  and  afterwards  the  occipito-parietal  suture. 

Occasionally  the  inter-parietal  suture  ossifies  at  a  comparatively 

1  Coronal  suture;    sutura  coronalis;  'Squamous  suture;   s.  squamosa;  a. 

s  arcualis.  mendosa ;  s.  lepidoides.    The  part  of  tha 

'Sagital  suture;  sutura  biparietalis;  suture  which  is  not  squamous  and  nnltea 

s.  Yirgata;  s.  rhabdoides;  s.  jugalis.  the  parietal  bone  with  the  mastoid  por- 

*  Lambdoidal  suture;  s.  lambdoidalis ;  tion  of  the  temporal  bone  is  the  addita- 
s.  occipitalis.  mentum  suturce  squamosso. 

*  Additamentom  suturso  lambdoidalis. 


THE  SKELETON.  Qf 

early  period,  when,  in  consequence  of  the  sabseqnent  growth  of  the 
brain  being  less  retarded  antero-posteriorlj,  the  cranium  becomes  more 
elongated  than  usual. 

The  frontal  bone  at  birth  consists  of  two  distinct  pieces  united  in  the 
median  line.  The  two  pieces  usually  co-ossify  before  the  third  year  of 
infantile  life,  but  occasionally  remain  connected  by  serrated  suture. 
In  such  cases  the  flront'al  sntare  is  apt  to  be  among  the  most  perma- 
nent. 

GENERAL  CONFORMATION  OF  THE  CRANIUM. 

The  Cra^xdnm^  is  egg-shaped  or  ovate;  the  long  diameter  being 
antero-posterior,  and  the  narrow  extremity  forward.  It  is  moulded 
upon  its  contents,  so  that  its  interior  surface  presents  impressions  cor- 
responding with  the  form  of  the  brain,  and  grooves  corresponding  with 
the  sinuses  and  arteries  of  the  dura  mater.  Its  exterior,  however,  is  not 
the  exact  counterpart  of  the  interior,  so  that  even  if  the  different  facul- 
ties of  the  brain  were  localized,  as  pretended  by  phrenologists,  they 
could  not  be  accurately  determined  by  an  examination  of  the  cranium. 
Most  of  the  perceptive  faculties  indeed  would  have  nothing  to  do  with 
the  brain,  if  they  were  situated,  as  phrenologists  have  placed  them,  over 
the  position  of  the  vacant  spaces  constituting  the  frontal  sinuses. 

The  interior  surface  of  the  vault  or  top  of  the  cranium  is  marked  by 
the  cerebral  convolutions.  Along  its  median  line  may  be  observed  the 
shallow  groove  impressed  by  the  course  of  the  longitudinal  sinus.  On 
each  side  of  the  position  of  this  groove,  more  especially  on  the  parietal 
bones,  irregular  depressions,  resembling  ulcerations,  are  not  unfrequently 
observable.  These  are  the  result  of  absorption  from  the  pressure  of 
certain  anomalous  deposits  of  the  membranes  of  the  brain,  called  Pac- 
chionian bodies. 

The  bottom  of  the  cavity  of  the  cranium  presents  three  pairs  of  well- 
marked  fossffi.  The  anterior  cranial  fbM8D'  accommodate  the  anterior 
cerebral  lobes,  and  correspond  with  the  roofs  of  the  orbits.  They  are 
formed  by  the  orbital  plates  of  the  frontal  bone,  strongly  marked  by 
cerebral  convolutions,  and  the  small  wings  of  the  sphenoid  bone,  which 
constitute  their  posterior  boundary.  Between  them  projects  the  eth- 
moidal crest,  separating  on  each  side  the  ethmoidal  gutters,  for  the  lodg- 
ment of  the  olfactory  bulbs. 

1  The  oraaium  proper ;  the  brain  pan ;  '  FossaB  anteriores  basis  cranii ;  f.  ce- 

brain  case ;    cranion ;   scaphion ;   con-      rebrales  anteriores. 
chus;  tbeea  cerebri ;  ollacapitis. 
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Tiie  middle  cranial  fouEB,' 

Fio.  42. 


Ifffind  pofldrlor  ennUJ  f<p««; 
l.erUliil  pUte  of  Ihs  mmul  bDH;  2.  iiiaU 
ttlOf  tt  Iba  ipliciiDid  bunt;  3,  gnal  wing 
at  ihr  luif:  I.  ■qwnoni  portluD  uf  ibe 
(MppoTq]  bone;  &,petrDiu  portlitn  of  (ha 

B,  Mclpltal  bone;  9,  albniol-l*]  pillin-  uir] 
tthmuldil  RTH;  10.  iJiintbirT  fiiH ;  11.  in- 
(■rloTCUiwIil  procew ;  l'.l  dKlldl; :  la,  w- 
clplliill<jHDHin;I4,apticrunuueB;ia,  ro- 
nwd  finmon ;  la,  onl  Ibniuen ;  IT,  apln- 
Mu  fbruneB  ud  ^rdovafronilLlBdlatinB 
Ibv  canrse  nf  the  gT«4t  nwnlogBnl  Hrlfli?; 

Bit»refbr tbelAUrmlHlnut.  Tbfl ciiuriHof 
Ibe  gTDOTelj  oliHrTbd  Blanc  Lbe  bariHtntiU 
limb  or  the  Dceliilul  aim.  lbe  pwlerlur 

uutuM  portion  of  lbe  temporal  bune,  nnd 


which  receive  the  middle  cerebral  lobes, 
are  formed  by  the  ^reat  wings  of  the  Bphe- 
noid  boiic,  the  sqimmoua  portioDS  of  the 
temporal  buncs,  and  the  anterior  sarfaees 
of  the  petrous  portionB  of  the  latter.  Their 
anterior  bouudary  is  the  sharp  creBceutric 
border  of  the  small  wings  of  the  sphenoid 
bone,  and  their  posterior  boundary  the 
upper  border  of  the  petrous  portion  of 
the  temporal  bones.  They  iutercomroUDi- 
catc  through  the  pitaitary  fossa. 

Between  the  apes  of  the  petraas  por- 
tion of  the  temporal  bone  and  the  body 
and  great  wing  of  the  sphenoid  bone, 
there  is  a  largo  irregular  aperture,  the 
lacerated  fora'men,*  which  is  closed  be- 
low by  a  lliiu  pliite  of  cartilage,  but  is 
oecupied  at  the  upper  part  of  its  area  by 
the  iutenial  carotid  artery,  as  it  proceeds 
from  the  carotid  canst  to  the  side  of  the 
body  of  the  sphenoid  bone. 

From  the  spinous  foramen,  the  groove 
for  the  middle  meuingeal  artery  asceads 
a  short  distance  near  the  anterior  border 
of  the  squamous  portion  of  the  tem- 
poral boue,  when  it  divides  into  two 
branches.  One  of  these  continues  aloag 
the  squamous  portion  of  the  bone  to  its 
baek  part,  when  it  mouittsupon  the  parietal 
bone,  subdividing  in  numerous  branchleta. 
The  other  branch  turns  oTer  the  summit 
of  the  great  wing  of  the  sphenoid  bone, 
and  then,  like  the  preeetling,  ascends  on 
the  parietal  bone. 

The  poaterloT  cranial  foisn,'  more 
capacious  than  the  others,  receive  the 
lobes  of  the  eerebellnm.  They  are  formed 
by  the  posterior  surfaces  of  the  petrous 
portions  of  the  temporal  bones,  the  mas- 
toid portions  of  the  latter,  and  the  occip- 


ii ;  f.  cereb.  me<I. 
>  F.  posl.  bBBiBcni 
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ital  bone  below  the  lateral  limbs  of  the  occipital  cross.  They  are  sepa- 
rated posteriorly  by  the  vertical  limb  of  the  latter,  and  anteriorly  com- 
municate through  the  inclined  surface  of  the  declivity  of  the  sphenoid 
bone  and  the  basilar  process,  upon  which  rest  the  medulla  oblongata  and 
the  pons. 

From  the  groove  for  the  longitudinal  sinus,  that  for  the  lateral  sinus 
may  be  seen  following  the  course  of  the  horizontal  limb  of  the  occipital 
cross,  then  curving  down  upon  the  mastoid  portion  of  the  temporal  bone, 
and  over  the  transverse  process  of  the  occipital  bone  to  the  Jugular  fora- 
men. Usually  the  groove  upon  the  right  side  is  larger  than  that  upon 
the  left. 

The  jn'gular  fbra'men^  is  an  irregular  orifice  formed  by  the  con- 
tiguity of  two  notches  between  the  petrous  portion  of  the  temporal 
bone  and  the  occipital  bone.  It  is  usually  more  or  less  subdivided  by  a 
short  process  projecting  from  near  the  middle  of  the  notch  of  the  petrous 
portion  of  the  temporal  bone.  The  outer  and  larger  division  admits  of 
the  termination  of  the  lateral  sinus  in  the  internal  jugular  vein,  and  the 
inner  division  transmits  the  ninth,  tenth,  and  eleventh  cranial  nerves. 
In  accordance  with  the  usually  larger  size  of  the  right  lateral  sinus  than 
the  left  one,  the  right  jugular  foramen  and  the  right  internal  jugular 
vein  are  also  larger  than  those  of  the  left  side. 

The  external  surface  of  the  vault  of  the  cranium,'  covered  by  the 
scalp,  is  smooth ;  and  its  front  forms  the  forehead,  its  back  the  occiput, 
and  its  sides  contribute  to  the  temporal  foBBSD.'  The  latter  give  origin 
to  the  temporal  muscles,  and  are  defined  above  by  a  superficial  ridge 
or  line  commencing  at  the  external  angular  process  of  the  frontal  bone, 
BXkd  arching  upward  and  backward  upon  the  parietal  bone  to  the  divid- 
ing line  between  the  squamous  and  petrous  portions  of  the  temporal 
bone.  Inferiorly  the  temporal  fossa  is  defined  by  a  ridge  proceeding 
inward  and  forward  from  the  root  of  the  zygomatic  process  of  the  tem- 
poral bone,  and  becoming  continuous  with  another  dividing  the  external 
surface  of  the  great  wing  of  the  sphenoid  bone  into  two  parts. 

The  exterior  of  the  base  of  the  cranium  is  exceedingly  irregular. 
Transverse  lines  directed  from  external  conspicuous  points  would  indi- 
cate important  parts  as  follows : — 

1.  A  line  between  the  ends  of  the  mastoid  processes  would  pass 
nearly  through  the  middle  of  the  occipital  foramen. 

2.  A  line  between  the  external  auditory  meatuses  would  pass  through 
the  jugular  foramina  and  the  anterior  part  of  the  occipital  foramen 
and  condyles. 

'  F.  jagulare ;  f.  laoerum  posterius.  '  Skull  cap ;  ealvaria ;  cal?a;  camera. 

*  F0888B  temporales. 
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tp  Kptium^il  bone;  ZL.  oKlplul 
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33.  liu'enilad  torniniiDi  33.  GiuUcUan  UIh;  M.  VDlnnn 
nrMid  HOkl  1  Sb,  )ii(iDtiir  runman ;  35,  Mf  liHrnntold  runu 
pllwllh  «  poalMlni  cuddi'Md  furnmi;a;  3H.  IniuUild  fanmiMi 

n  groove  which  acuommodatcs  the  infer 
lube. 


the  pterygoid  processes 
which  iscparute  the  otbI 
foramJDa  &nd  the  pos- 
terior nares. 

The  occipital  con- 
dyles, by  which  the 
sknll  is  supported  on 
the  vertebral  coluaiii, 
are  placed  posterior  to 
the  middle  line  of  the 

The  posterior  ob- 
lique bimler  of  the 
uimfl^  gi^palwingofthespheu- 
>iao,i>ciu  old  bone  forms,  with 
^"ftB  ^''^  eoutiguons  border 
uni;  31,  of  the  pctrous  portion 
"■  of  the  temporal  bone. 

portion  of  the  Eustachian 


MECHANICAL  CONSTRUCTION  OF  THECHANIUM. 

A  sphere  ia  best  adapted  to  resist  pressure  equally  applied  on  aM 
sides,  and  therefore  of  all  abstract  forms  is  the  strongest.  It  or  its  modi- 
fications into  the  oval  and  ovate  forms  are  constantly  employed  in  the 
organic  kingdom  in  the  construction  and  protection  of  delicate  structures, 
as  instanced  in  the  organic  cell,  the  eggs  of  animals,  etc. 

Under  special  circnmstanccs  the  oval  or  ovate  forms  are  better 
adapted  to  the  preservation  of  delicate  structures  than  the  perfect 
sphere. 


Fio.  44. 
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The  human  craniam,  especially  adapted  to  the  protection  of  the  brain, 
is  oTate,  with  the  narrow  end  strongest  and  situated  forward,  where  it  is 
most  liable  to  yiolence. 

The  cranium  of  the  infant  varies,  from  the  more  mature  ovate  form,  in 
presenting  a  number  of  prominent  points  in  positions  liable  to  receive 
pressure  during  birth,  or  subsequently  to  receive  the  first  impression 
from  falls  or  blows. 

Prior  to  co-ossification  of  the  bones  of  the  cranium,  they  are  so  inti- 
mately and  admirably  articulated,  that  it  requires  considerable  force  to 
separate  any  one  of  them,  but  after  this  is  done  the  connection  of  the 
whole  becomes  more  or  less  enfeebled. 

The  sphenoid  bone  is  the  most  important  agent  of  connection  of  the 
bones  of  the  cranium;  extending  transversely  across  the  base  of  the 
latter  it  articulates  with  all  the  other  bones  and  its  body  appears  to  be 
a  central  point  of  support  for  the  whole  of  them. 

If  sections  are  made  in  different  directions  through  the  cranium,  they 
will  exhibit  the  intimate  rela- 
tionship existing  in  the  con- 
nection of  the  bones  by  which 
80  many  pieces  are  enabled 
to  preserve  the  integrity  of 
the  cranium. 

Thus  a  vertical  antero-pos- 
terior  section  of  the  cranium 
exhibits  a  connection  of  its 
segments,  as  represented  in 
figure  44.  The  upper  border 
of  the  frontal  bone  rests  upon 

the   beveled  contiguous  bor-         AmrtBO-posmuom  nenoN  OF  TBI  cftAinuii,  exhibiting 

der  of  the   parietal  bones,    "TkT*.'*'''"'*  «'r'!!!!^'°"^'"^'?!r*'Tll!!!r 

^  ^      '     tributes  to  preMrra  ita  inU^ty.    1,  parietal  bone;  2,  froot- 

these     behind     abut    against     al  booe;  8,  it*  orbital  plate;  4,  fh>ntal  ■Iniu;  6,  body  of 

the    occipital    bone,    and  the     ■P»>«ooW  »»»•?  ^  ■phenoldal  elnue;  7,  occipital  bone;  8, 
jT  .  marginal  ridge  of  the  occipital  foramen. 

Circle,  after  bifurcating  and 

surrounding  the  occipital  foramen,  terminates  in  the  basilar  process, 
which  is  firmly  supported  against  the  body  of  the  sphenoid  bone.  The 
latter  by  its  lesser  wings  aff'ords  a  support  to  the  orbital  processes  of 
the  frontal  bone,  and  thus  the  circle  is  completed. 

A  horizontal  circle  of  the  cranium,  as  represented  in  figure  45,  exhibits 
the  borders  of  its  frontal  segment  overlapped  by  the  parietal  segments, 
and  these  likewise  slightly  overlapped  by  the  occipital  segment.  A 
circle  lower  down  will  exhibit  the  frontal  segment  overlapped  by  the 
great  wings  of  the  sphenoid  bone,  and  these  by  the  squamous  portions 
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Fig.  46. 


of  the  temporal  bones,  which  likewise  behind  inclose  the  parietal  bones, 

also  slightly  overlapped  by 
the  occipital  bone. 

A  vertical  transverse  circle 
at  the  front  of  the  cranium, 
as  represented  in  figure  46, 
exhibits  a  frontal  arch  inter- 
locked by  the  sphenoid  bone. 

A  second  circle  a  short  dis- 
tance behind  the  preceding, 
as  represented  in  figure  47, 
exhibits  the  parietal  bones 
dove-tailed  above,  and  in- 
terlocked by  the  sphenoid 
bone  below. 

A  third  circle  further  back, 
as  represented  in  figure  48, 
exhibits  the  parietal  bones 
articulating  as  in  the  pre- 


HomnoKTAL  racnoN  of  m  CEAXim.     1,  fSrontal  bone; 
2,  parietal  bone;  8,  occipital  bone. 


ceding  instance,  and  interlocked  below  by  the  temporal  bones,  which 
abut  against  the  sphenoid  and  occipital  bones. 


FiQ.  46. 


Fio.  47. 


TuAirsTXRai  bkctxox  theouoh  thx  ntowT  or  tbi 
CRAKiuii.  1,  transrene  arch  formed  by  the  ftt>ntal 
bone ;  2,  great  wing  of  the  sphenoid  bone,  includ- 
ing or  oTerlapping  the  abutments  of  the  flrontal 
arch;  8,  body  of  the  sphenoid  bone,  with  its 
sionses. 


TsANsmuB  SEcnox  nr  aotamoi  op  thi  iin»i»u 
OF  TiiK  cEAinuM.  1,  parietal  bone  forming  with 
its  fellow  an  arch ;  2,  great  wing  of  the  sidienoid 
bone ;  3,  horizontal  portion  of  the  wing ;  4,  body, 
with  the  sphenoidal  sinuses. 


A  fourth  circle  at  the  back  of  the  cranium,  as  represented  in  figure  49, 
exhibits  the  parietal  bones  joined  as  in  the  two  preceding  instances,  and 
fitting  into  a  notch  below,  between  the  squamous  and  mastoid  portions 
of  the  temporal  bones,  which,  as  before  stated,  abut  against  the  sphenoid 
and  occipital  bones. 
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Fio.  49. 


TiAnmn  ncnov  tbbouoh  tri  middli  of 
na  cmAiixijii.  1,  parieUl  bone ;  2,  iqiuunoiu  por- 
tioo  of  the  tomponl  bone;  8,  petroiu  portion ;  4, 
body  of  the  tphenoid  bone. 


TftAmriMB  Bicno»  poemuoa  to  tbi  middli 
Of  rn  ouKivx.  1,  beck  put  of  the  perietal 
bonee;  2,  maetold  ptirtloa  of  the  temporal  bone; 
8,  niaitold  prooeei  with  the  finnaee ;  4,  petroiu  por- 
tion of  the  temporal ;  6,  iphenoidal  body,  or  the 
basilar  procees  of  the  occipital  bone. 


DEVELOPMENT  OF  THE  CRANIUM. 

The  occipital  bone  is  developed  from  seven  distinct  centres  of  ossifica- 
tion :  four  for  the  expanded  portion,  and  three  for  the  lower  portion. 
At  birth  it  consists  of  three  pieces :  the  upper  expanded  portion,^  the 
two  condyloid  portions,'  and  the  basilar  portion.'  They  asaallj  become 
united  into  one  piece  bj  the  fifth  or  sixth  year. 

The  sphenoid  bone  is  developed  from  twelve  ossific  centres,  including 
the  formation  of  the  sphenoidal  sinuses  from  the  ethmoidal  pyramids. 
At  birth  it  consists  of  three  pieces :  the  body  and  small  wings  as  one, 
and  the  great  wing  and  pterygoid  processes  making  one  on  each  side. 
Subsequently,  during  the  first  year,  the  three  pieces  are  united  into 
one.  The  ethmoidal  pyramids  become  the  sphenoidal  sinuses  on  the 
approach  of  puberty. 

The  ethmoid  bone  is  developed  from  five  centres  of  ossification,  exclu- 
sive of  the  pyramids.  At  birth,  its  two  lateral  masses  only  are  ossi- 
fied, but  during  the  first  year  the  vertical  and  cribriform  plates  ossify 
and  become  united  with  the  former. 

The  frontal  bone  is  developed  from  two  ossific  centres,  which  corre- 
spond with  the  supra-orbital  ridges.  At  birth  it  consists  of  two  halves 
nnited  at  the  median  line.  They  usually  co-ossify  before  the  third 
year;  but  occasionally  the  suture  remains  as  one  of  the  least  disposed 
to  obliteration. 


1  Supra-oocipital  bone ;    inter-parietal 
bone ;  squama  occipitalis. 


s  Exoccipitftls ;  lateral  occipitals. 
*  Basioecipital  bone ;    basilar    bone ; 
inferior  occipital  bone. 
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The  parietal  bones  are  each  developed  from  a  single  centre  of  ossifica- 
tion, corresponding  with  the  parietal  protuberance. 

The  temporal  bones  are  each  dereloped  from  four  ossific  centres :  one 
for  the  squamous  portion,  one  for  the  combined  petrous  and  mastoid 
portions,  one  for  the  auditory  process,  and  one  for  the  styloid  process. 
At  birth  it  usually  consists  of  three  pieces :  the  squamous  portion  as  one, 

the  petrous  and  mastoid  portions  as  a  second, 
^^'     '  and  the  auditory  process  as  a  third,  which 

then  appears  as  a  ring  of  bone,  incomplete  at 
its  upper  part,  and  encircling  the  tympanic 
membrane.  The  three  pieces  speedily  unite 
after  birth,  and  the  ring  of  bone  encircling 
the  tympanic  membrane  gradually  elongates 
outward  into  the  external  auditory  meatus. 
The   styloid    process    subsequently    ossifies, 

Two  PIMneS  OF  THE  TEMPORAL  BOMB,  •  •  ••  j  !•       j  i  x  J 

as  obBorred  about  the  period  of  ^ancs    m  its    degree  of   development,  and 

birth;  the  third  piece  corre«pondiDg    SOmctimCS     UCVCr    UUitCS    with*  the    tempOnJ 

with  the  petrous  and  mastoid  por-    •■ 

tions,  not  represented.    1,  the  squa* 

mous  portion  of  the  temporal  bone;  Thc  tabular  boUCS  of  thc  Vault  of  thC  Cra- 

!^!:::r^^i;r"°  ""  "^  •»'°°»'  ^^  ^he  period  of  birth,  present-  the  ap- 

pearance  of  depressed  cones ;  being  conspicu- 
ously prominent  at  their  centres,  which  correspond  with  the  frontal,  parietal, 
and  occipital  protuberances.  From  the  summits  of  the  cones  the  ossific 
structure  radiates  in  well-marked  lines  to  the  borders  of  the  bones,  which 
overlap  instead  of  interlocking  with  each  other,  as  they  do  subsequently. 
The  parietals  overlap  both  the  frontals  and  the  occipital.  From  this 
arrangement  of  the  vault  of  the  cranium,  compression  may  reduce  its 
diameters,  which  is  an  important  provision  in  the  passage  of  the  head  of 
the  child  through  the  pelvis  of  the  mother.  The  bones  at  the  base  of 
the  skull  meet  at  their  borders  without  overlapping  so  as  not  to  permit 
diminution  from  pressure,  which  is  not  only  unnecessary  from  the  small 
size  of  the  base  compared  with  the  vault,  but  which  would  prove  inju- 
rious to  the  parts  of  the  brain  concerned  in  this  position. 

At  or  near  the  period  of  birth,  there  are  several  membranous  spaces 
left  in  the  line  of  the  sutures,  through  which  ossification  has  not  extended, 
and  which  are  named  font'anels.^  The  largest  of  these  interspaces,  the 
anterior  fbnt'anel,'  is  situated  at  the  contiguous  angles  of  the  two 
frontals  with  the  two  parietal  bones.  It  is  quadrangular,  with  the 
anterior  angle  much  prolonged  and  acute,  and  the  posterior  short  and 

^  Fontanellffi  ;  foDticuli;  laounsd.  fons  pulsatilis ;  vertex  palpitans ;  fonti- 

*  Great,  Bincipital,  or  frontal  fontanel ;       cuius  quadrangularis. 
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obtuse.  It  remains  nnossified  for  seyeral  months  after  birth;  and 
at  the  membranous  space,  the  pulsations  of  the  brain  maj  be  felt.  The 
posterior  font'anel,^  situated  between  the  parietal  bones  behind,  is  usu- 
ally closed  at  birth  by  the  summit  of  the  occipital  bone. 

The  anterior  fontanel,  and  the  posterior  one,  or  the  three  sutures 
which  lead  to  its  position,  afford  important  means  to  the  midwife  in 
determining  the  relative  position  of  the  head  of  the  child  while  within 
the  pelvis  of  the  mother. 

At  the  sides  of  the  cranium  are  the  lateral  fbnt'aneli,  of  which  one 
is  situated  between  the  frontal,  temporal,  parietal,  and  sphenoid  bones,' 
and  the  other  is  placed  between  the  occipital,  temporal,  and  parietal 
bones.* 

The  bones  of  the  foetal  cranium  consist  of  a  single  layer  of  compact 
substance ;  the  spongy  substance  being  developed  in  them  subsequent  to 
birth.  The  frontal  and  mastoid  sinuses  are  developed  by  a  resolution  of 
the  spongy  substance. 

SUPERNUMERARY  BONES  OF  THE  CRANIUM. 

Not  unfrequently  there  are  found  in  the  course  of  the  sutures  of  the 
cranium  supernumerary,  islet-like  bones,^  which  have  originated  from 
distinct  centres  of  ossification.  They  rarely  occur  in  any  other  than 
the  sutures  of  the  vault  of  the  cranium,  and  of  these  are  most  frequent  in 
the  course  of  the  occipito-parietal  suture.  These  bones  vary  much  in 
number  and  size ;  and  in  hydrocephalic  cases  are  often  numerous  and 
large.  Frequently  they  may  be  found  on  the  two  sides  of  the  cranium, 
alike  or  symmetrical  in  position.  Occasionally  one'  is  found  occupying 
the  former  position  of  the  anterior  fontanel. 

BONES  OF  THE  FACE. 

Of  the  fourteen  bones  of  the  face,  twelve  are  in  pairs :  the  superior 
maxillary,  palate,  lachrymal,  nasal,  turbinated,  and  malar  bones;  the 
remaining  two  are  single  and  symmetrical :  the  vomer,  situated  in  the  par- 
tition of  the  nose,  and  the  inferior  maxillary  bone. 

^  Small,  bregmatic,  or  occipital  font-  ^  Ossa  ioteroalaria;  o.  Buturarum;  o. 

aneL  Wormiana;  o.  triquetra;  o  epaotalia;  o. 

'  Sphenoid  fontaneL  rapbogeminantia ;  o.  iriangularia  Blasii; 

*  Mastoid  fontanel ;    fonticulus   mas-  cla? es  oal? arisd. 

toidens ;  f.  Casserii.  ^  Os  antiepileptioum. 
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THE  SUPERIOR  MAXILLARY  BONE. 

The  Bnperior  Hax'iUary  bone'  torme  with  ita  fellow  the  npper  jav, 
and  coDtribntes  id  the  coDstniction  of  the  roof  of  the  mouth,  the  nasal 
fossie,  the  orbita,  the  cbeeka,  and  the  spfaeno-mazillarf  fossm. 


onUr  Tiew.    1,  bod/;  3,  tabncaltji  3,  ilnoliu- 

lonenie..    1,  d.-]  nuten  of  the  bodj !  1  ■>> 

bardaM<,«biUlpUIs;  &,  null  pnxw;  B,  Duil 

k«  far  the  piUte  bone ;  S^  ilTeolu  bolder;  i  ort>- 

notch;  7,  DwI  iplne;  8,  Uchiyiul  grog™;  8,  ™- 

it«I  pUn  J  S.  DHil  proceei ;  0,  rtige  (Or  the  iitln- 

tonawn;  11,  orinn-Qf  OwportHiDT  deol.1  ™™U; 

duct;  B,  mullUrj  .Lni-;  10,  peUte  plete,  lteei> 

ugiUr  pncM  of  lta«  frontal  bont;  14,  IdcIbt 

tlcnlUJDS  hordei  IDi  the  rlf^t  muUUi?  bone ;  11, 

l»Ui:  It,  culiH  loolhi  It^  pnmoUr  teeth;  IT, 

Urge  molu  teeth. 

cuieli;  ll,tBbDnel9;13,*ttlcnlwBitnm]t7tit 

The  body  of  the  bone,  independent  of  its  processes,  is  wedge-shaped, 
and  is  hollowed  into  a  large  cavity,  the  maz'illary  si'niii,'  which  com- 
manicates,  by  a  large  irregnlar  orifice,  through  the  inner  wall,  with  the 
nasal  fossa.  Above  the  orifice  jast  mentioned,  the  inner  enrface  of  the 
body  articulates  with  the  lachrymal  and  ethmoid  bones,  and  behind  it, 
with  the  palate  bone. 

The  anterior  surface  of  the  body,  forming  part  of  the  cheek,  is 
depressed'  and  is  bounded  above  by  the  infra-orbital   margin.     Jnst 

'Ob  mftiilltre  superius;  upper  jaw-  nurn  ;    iiitruni  of  Highmore;    gmjttt- 

boDe;   maiilU  aup. ;   tnandibula  aup.;  Inim  ;  gnnlhantrum;  »dus  gents  pUnl- 

maxillft  BjDor&nia.  tsriua;  iLiilrum  gens. 

■S.  maiilUriB;    anlram   Higbmorift-  'Forek  iDKiilUriB;  oanine  fou*. 
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below  the  latter  is  the  in'fra-orVital  fbra'men,^  which  transmits  the 
infra-orbital  nerre  and  blood-ressels. 

The  posterior  convex  surface  of  the  body  constitutes  the  tnberoi'ityy' 
and  contributes  to  form  the  spheno-maxillary  fossa.  It  presents  a  per- 
forated surface ;  and  several  of  the  larger  orifices  are  the  commencement 
of  the  posterior  dent'al  oanals^'  which  are  narrow  passages  transmit- 
ting nerrcs  and  arteries  to  the  molar  teeth. 

The  upper  surface  of  the  body,  or  orb'ital  plate/  forms  the  floor  of 
the  orbit,  and  terminates  behind  in  an  obtuse  border,  which  is  the  lower 
boundary  of  the  spheno-maxillary  opening.  From  the  latter  border, 
the  infra-orb'ital  oanal'^  proceeds  forward  in  the  orbital  plate,  and  term- 
inates at  the  corresponding  foramen.  From  the  canal  two  fine  passages, 
the  anterior  dent'al  oanals^*  descend  in  the  outer  wall  of  the  body,  and 
conduct  arteries  and  nenres  to  the  anterior  teeth.  Both  the  anterior 
and  posterior  dental  canals  are  partially  risible  within  the  maxillary 
sinus. 

At  the  lower  part  of  the  superior  maxillary  bone  is  the  thick  pyra- 
midal ridge,  called  the  alye'olar  border,^  which  arches  from  behind  for- 
ward and  inward,  and  projects  obliquely  downward  and  outward.  The 
firee  margin  presents  the  orifices  of  a  number  of  deep  conical  pits,  the 
alre'oli,^  or  tooketf  for  the  insertion  of  the  teeth.  The  outer  surface  of 
the  border  is  marked  by  alternating  vertical  ridges  and  depressions,  cor- 
responding with  the  alveoli  and  their  intervals.  The  posterior  extremity 
of  itke  border  is  rough,  and  abuts  against  the  pyramidal  process  of  the 
palate  bone.  The  anterior  extremity  is  likewise  rough,  and  articulates 
with  the  corresponding  border  of  the  opposite  bone. 

Above  the  anterior  extremity  of  the  alveolar  border  is  a  pointed 
process,  the  na'ial  spine/  prolonged  backward  into  a  ridge,  to  which 
the  cartilage  of  the  partition  of  the  nose  is  attached.  To  the  outer 
side  of  the  spine  is  a  concave  notch,  which  forms  part  of  the  anterior 
nasal  orifice.  The  margin  of  the  na'ial  notch  in  the  white  race  is  usually 
acute,  but  is  rounded  off  to  the  anterior  surface  of  the  alveolar  border  in 
the  black  race. 

Above  the  notch  just  mentioned  is  a  plate  of  bone,  the  na'ial  proo'eii/^ 

1  F.  infra  orbitale.  '  Prooessas,  or  llmb'us  aWeolarifl. 

'  Tuberositas  maxillaris.  >  Alveoli   deotis ;    eavemsB  dentium ; 

'  Canales,  or  canaliciiU  alveolares,  or  odontobothria ;  mortarioli. 

dentales  postenores.  *  Spina  nasalis ;  s.  nasalis  anterior. 

*  Planom  orbitale.  >*  Processus  nasalis ;  p.  frontalis ;  p. 

*  Canalis  infra-orbitalis.  asoendens. 

*  Canalis  alveolaris,  or  dentalis  medios 
•t  anterior. 
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which  extends  upward  to  join  the  internal  angular  process  of  the  frontal 
bone.  Its  outer  surface  forms  part  of  the  side  of  the  nose;  and  its  inner 
surface,  directed  toward  the  cavity  of  the  latter,  is  concave  and  bounded 
below  by  a  ridge  for  the  attachment  of  the  turbinated  bone.  Its  ante- 
rior border  is  thick  and  rough  for  junction  with  the  nasal  bone.  Its  pos- 
terior border  joins  the  lachrymal  bone,  and  is  grooved  to  form  part  of 
the  naso-lachrymal  canal. 

From  the  internal  part  of  the  base  of  the  alveolar  border  there  pro- 
jects horizontally  inward,  the  palmate  plate,'  which  contributes  to  form 
the  roof  of  the  mouth  and  the  floor  of  the  nose.  Its  nasal  surface  is 
smooth  and  concave ;  and  its  oral  surface,  continuous  with  the  inner  one 
of  the  alveolar  border,  is  vaulted  and  rough.  Its  inner  border  rises  into 
a  ridge  which  articulates  with  the  vomer,  and  forms  a  thick  rough  surface 
for  junction  with  that  of  the  opposite  bone.  The  posterior  border  is  thin 
and  rough,  and  joins  the  palate  bone. 

From  the  outer  part  of  the  body  there  projects  a  strong  protuberance, 
the  ma'lar  proc'eis,'  which  presents  a  large  trilateral  roughened  surface 
for  the  support  of  the  malar  bone. 

Between  the  anterior  extremity  of  the  alveolar  border  and  the  palate 
plate  of  the  superior  maxillary  bone,  the  na'so-pal^atine  canal''  descends 
from  the  nasal  fossa,  and,  converging,  forms  with  that  of  the  opposite 
bone,  in  the  intermediate  suture,  the  anterior  pal'atine  fsra^men.^ 
From  the  canal  and  foramen  a  fine  fissure  may  be  traced  a  short  distance 
outwardly,  which  is  a  vestige  of  the  separation,  existing  in  other 
mammals,  of  that  portion  of  the  bone  containing  the  incisive  teeth,  and 
called  the  intermaxillary  bone.  The  representative  of  the  latter  is  ob- 
scurely indicated  in  the  human  embryo  prior  to  the  third  month ;  the 
line  of  its  separation  dividing  off  the  incisive  portion  of  the  alveolar 
border  and  the  lower  third  of  the  nasal  process. 

THE  PALATE  BONE. 

The  Falcate  bone^  is  situated  at  the  back  part  of  the  superior  max- 
illary bone,  between  it  and  the  sphenoid  bone.  It  contributes,  with  its 
fellow,  to  form  the  mouth,  nasal  fossee,  and  orbits.  It  has  the  outline  of 
the  letter  L,  consisting  of  a  horizontal  and  vertical  plate,  together  with 
smaller  processes. 


1  P.  palatinus.  ^  F.  palatinum  anterius ;  f.  inoislTum ; 

^  P.  zygom aliens.  f.  alveolare  anterius ;  f.  coecum. 

'  Canalis,   or   ductus  oaso-palatinus,  ^  Os  palatinum ;  o.  palati. 

or  incisivus. 
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The  borizontAl  or  pftl'Rto  plaW  is  square,  and  contributes  a  smooth 
concave  surface  to  the  floor  of  the  nose,  and  a  smaller  surface  to  the  hard 
palate.     Its  inner  border  rises  into  »  orwt*  and  articulates  with  that  of 


palUi  plMa ;  J,  iwk]  pliiUi  3,  pjnmldil  procxH;  1,  ruugh  nrtta  irtlculUliig  with  Um  raperioc 

4,  vtleiiJjir  border  (or  tha  left  piilftM  hoot ;  &t  Duxlllary  bonis  "^  dlmJoLihlug  tfa«  ^niniv  of 

palata  ^Im:  o,  ride*  tar  Jascllon  vllfa  thB  nrbl-  th«  mulUiry  iluiii ;  i,  pottnioi  pdiMiH  caul  i 

■■((dbuDe;  T.iphtno-pitalliniiotth.bctwwnB.lht  oimplelnl  bjthe  lubemrtij  of  the  lojurior  mmx- 

crMl>l,aiiil  a,Iba  iidirnoliliil  prom*;  ID^Kroon  lllarr  bong;  3.iplici]ivptlmIInii  nolcb;  t,G,e,orb- 

tv Um iDUrod  pt«7gold  pruannttlM  iphuoM  It^procwi  t,  nrten  dtrectwl  tinranl  llw ptBiT- 

boi»i  ll,poal(iaD  of  lb*  puttcrlor  palAtlne  tfurfr  gtMiuxillArj  fom^;  A,  orbital  ■aTfb<*^(L,iDaiLUuj 

•Ml.  burier  1 7|  ijibaaMal  pin— ;  8,  iqrmild^l  pun—. 

the  opposite  side ;  the  crests  of  the  conjoined  palate  plates  aiding  in  the 
support  of  the  vomer,  and  projecting  backward  into  a  pointed  process, 
the  palate  tpiiu!*  The  anterior  border  of  the  palate  plate  articulates 
with  that  of  the  saperior  maxillary  hone ;  and  the  posterior  crescentic 
border  has  the  soft  palate  attached  to  it. 

The  vertical  or  na'tal  plate'  is  thinner  t^iBn  the  other,  and  extends 
from  it  to  the  baHe  of  tlie  cranium.  Its  inner  or  nasal  surface  is  divided 
into  two  parts  by  a  horizontal  ridge,*  with  which  the  torbinated  bone 
articulates.  Its  onter  snrface  is  divided  by  a  vertical  ridge  bounding 
a  groove,*  which,  by  the  approximation  of  the  sphenoid  and  superior  max- 
illary bones,  is  converted  into  the  potterior  pal'atue  oanal'/  descend- 
ing  from  the  pterygo-masillary  fossa  to  the  hard  palate.  The  posterior 
portion  of  the  outer  surface  of  the  nasal  plate  articulates  with  the  in- 
temal  pterygoid  process,  and  the  anterior  portion  with  the  maxillary 
bone,  partially  closing  the  entrance  of  the  maxillary  sinus, 

I  PaimpalaU;  p. boritonUlli.  *Criata  turbinalts;  e.  t.  {nfurior. 

■  Criite  nualii.  ■  Suleua  ptcrjgo-paUiinut. 

*  Spina  palatioa ;  i.  naulii  poalerior.  <  Caiulia  pnlalinii  potterior ;  o.  pltry- 

*  Pars  nuaUii ;  p.  parpandtoiilBrii.  (o-paUlin*. 
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At  the  upper  border  of  the  nasal  plate  is  a  large,  roond  notch,  which, 
in  conjunction  with  the  under  part  of  the  body  of  the  sphenoid  bone, 
is  converted  into  the  iphe'no-pal'atine  fora'men^  communicating  from 
the  pterjgo-maxillarj  fossa  with  the  nasal  fossa. 

Behind  the  notch  just  mentioned  is  the  sphenoid'al  proo'eu,'  which 
articulates  with  the  under  part  of  the  body  of  the  sphenoid  bone.  In 
the  upper  border  of  this  process  is  a  groove,  which,  in  conjunction  with 
the  latter  bone,  is  converted  into  the  pter'ygo-pal'atine  oanal'.' 

In  advance  of  the  notch  indicated,  is  the  orb'ital  proo'eiiy^  which  is 
received  between  the  orbital  plates  of  the  superior  maxillary  and  ethmoid 
bones  at  the  posterior  inferior  part  of  the  orbit,  where  it  closes  the  poste* 
rior  ethmoidal  sinuses. 

At  the  posterior  angle  of  conjunction  of  the  nasal  and  palate  plates 
of  the  palate  bone,  there  projects  the  pyramidal  proo'esi,^  which  occu- 
pies the  notch  of  the  pterygoid  processes  of  the  sphenoid  bone.  Some- 
times it  completely  incloses  the  lower  part  of  the  posterior  palatine 
canal ;  and  not  unfrequently  it  is  pierced  by  one  or  two  branches  from 
the  latter  descending  in  the  same  direction. 

THE  LACHRYMAL  BONE. 

The  Lach'rymal  bone,'  the  smallest  of  those  of  the  face,  is  situated 

one  at  the  fore  part  of  the  inner  wall  of  each 
Fio.  56.  orbit.     It  contributes  to  form  the  latter,  the 

lachrymo-nasal  duct,  the  nasal  fossa,  and  the 
anterior  ethmoidal  sinuses. 

It  consists  of  a  thin,  oblong  square  plate, 
articulating  above,  behind,  and  below  with  the 
orbital  plates  of  the  frontal,  ethmoid,  and 
maxillary  bones,  and  in  front  with  the  nasal 
process  of  the  latter  bone. 
LACHBTMAL  BONE.  1,  orbital  sur-       Thc  outcr  surface  forms  part  of  the  inner 

face;  2,  lachrymal  fJoasa;  8,  amaU     ^^H  Qf  H^q  orbit,  and  iu  advaUCC  COUtributeS  a 
proceu  boanding  the  latter  Info-  t  i^     xi.     i      i./ /     i  j    ^a 

rioriy;  4,  ftontai  border;  6,  eth-   fossa  or  groovc^  to  the  lach'rymo-na'aal  duct" 
moidai  border;  e,  maxillary  bor-    "phe  outcr  surfacc  closcs  iu  the  anterior  eth- 

der;  7,  prooe«  articulatiiig  with  .     . 

the  turbinated  bone.  mOldal  SmUSCS. 


1  F.  spheno-palatinum.  ^  Pterygoid  process ;  apophysis  spb^- 

*  Processus  sphenoldalis ;    apophysis      noidalis. 

pterygoideus.  '  Os  lachrymale ;  os  unguis ;   ongul- 

*  C.  pterygo-palatina.  form  bone. 

*  P.  orbitalifl.  ^  Lachrymal  fossa. 

*  IHictus  ad  nasum. 
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From  the  anterior  inferior  angle  a  process^  projects  downward,  which 
joins  with  one  from  the  turbinated  bone,  and  serves  to  prolong  the  lach- 
rymo-nasal  duct. 

THE  NASAL  BONE. 

The  Vassal  bone'  projects  from  the  root  of  the  nose  downward  and 
forward,  and  with  its  fellow,  together  with  the  nasal  processes  of  the 
superior  maxillary  bones,  forms  the  bridge  of  the  nose. 

It  is  irregnlarlj  quadrate,  and  thicker  and  narrower  above  than 
below,  and  not  unfrequently  is  so  narrow 
as  to  assume  a  fan-like  shape.  In  its  length 
it  presents  a  sigmoid  curve,  though  occasion- 
ally it  is  simply  concave  in  this  direction. 
The  outer  surface  is  smooth,  transversely  con- 
vex, and  generally  presents  a  small  but  con- 
spicuous foramen'  near  its  middle.  The  inner 
surface,  directed  toward  the  corresponding  na- 
sal fossa,  is  transversely  concave,  and  presents 
a  longitudinal  groove  for  the  accommodation 
of  a  branch  of  the  nasal  nerve.  ..tZT\  T^^.!l".  "'I  "^* 

■AL  BOHS.   1,  fh>ntal  bonier ;  2»  d»- 

The  upper  border  of  the  nasal  bone  is  thick  mx  border;  a,  maxniur  border; 
and  roughened  for  articulation  with  the  frontal  ^  ^"^  '^***"'  ^  ""^  ^'^^ 
bone;  the  lower  border  is  thin  and  notched,  and  forms  the  superior 
boundary  of  the  anterior  nasal  orifice.  The  inner  border  is  thick  above, 
narrows  off  below,  and  conjoins  with  that  of  the  opposite  bone.  The 
outer  border  is  beveled  off  and  overlapped  by  the  corresponding  border 
of  the  nasal  process  of  the  superior  maxillary  bone. 

THE  TURBINATED  BONE. 

The  Tnr'binated  bone^  is  quite  rudimentary  in  comparison  with  the 
corresponding  one  of  most  other  animals,  in  which  it  often  acquires  an 
extraordinary  degree  of  development,  as  the  student  may  observe  in  any 
of  the  common  carnivorous  animals — the  cat,  dog,  weasel,  bear,  etc. 
It  projects  horizontally  from  the  outer  wall  of  the  nasal  fossa,  and 
separates  the  middle  and  inferior  meatus. 

The  bone  presents  the  form  of  an  irregular  scroll,  with  a  rough 
convex  surface  directed  toward  the  partition  of  the  nose,  and  a  con- 

1  Hamulus  laohrymalis.  ^  Os  turbinatum ;  o.  t.  infenus ;  spongy 

'  Os  nasale ;  ot  nasi.  bone ;  o.  spongiosum ;  concha  inferior;  o. 

'  F.  nasalis.  veneris ;  buooinum. 
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cave  surface  directed  outwardly.     Its  lower  part  is  thick  and  spongy; 

its  anterior  extremity  joins  the 
transverse  ridge  at  the  root  of  the 
nasal  process  of  the  superior  max- 
illary bone ;  and  its  posterior  nar- 
rower extremity  articulates  with  a 
like  ridge  of  the  palate  bone. 

From  the  middle  of  the  upper 
border  a  hook-like  plate^  OTcrhangs 
the  inferior  edge  of  the  entrance  to 
the  maxillary  sinus;  and  a  small 
process'  ascending  from  this  plate 
diminishes  the  aperture  of  the  lat- 
ter, and  frequently  joins  a  process 

from  the  ethmoid  bone.   In  advance  of  the  hook-like  plate,  another  small 

process'  ascends  to  join  one  from  the  lachrymal  bone,  and  assists  in  the 

formation  of  the  lachrymo-nasal  duct. 


£XTE«XAL  VnW  Of  THE  BIOHT  TURBUTATKO  BOXE. 

1,  anterior  extremity  artieal&tliig  with  the  superior 
raaxill&ry  bono ;  2,  posterior  extremity  articuUt- 
ing  with  the  palate  bone ;  8,  hook-like  plate  over- 
hanging  the  lower  border  of  the  maxillary  linua. 
The  procesa  in  advance  of  it  above  Joins  the  lachry- 
mal bone  to  contribute  in  the  formation  of  the 
lachrymo-nasal  duct.    4,  inferior,  obtuse  border. 


THE  TOMER. 

The  Vo'mer^  is  a  lozenge-shaped  plate  of  bone,  situated  at  the  back 

part  of  the  partition  of  the  nose. 
Its  lateral  surfaces  form  part  of  the  inner  wall  of  the  nasal  fosse. 
P^    gg  The  upper  border  is  grooved  to  re- 

ceive the  rostrum  of  the  sphenoid 
bone,  and  its  edges^  are  reflected  to 
join  a  thin  plate  springing  out  of 
the  root  of  the  pterygoid  processes. 
The  lower  border  articulates  with 
the  crest  formed  at  the  conjunction 
of  the  palate  plates  of  both  the 
superior  maxillary  and  palate  bones. 
The  anterior  border  is  grooved  to 
receive  the  cartilage  of  the  nasal 
partition,  and  at  its  upper  part  ar- 
ticulates with  the  nasal  plate  of  the 
ethmoid  bone.  The  posterior  bor- 
der is  thin    and    crescentic,   and 

forms  the  oblique  line  of  separation  of  the  posterior  nasal  orifices. 


htn  Ba>x  OF  THE  TOXDL  1, 1,  brottd  groove  re- 
ceiving the  rostrum  of  the  sphenoid  bone;  2,  2, 
inferior  border  articulating  with  the  palate  plates 
of  the  superior  maxillary  and  palate  bones;  3, 
posterior  border,  the  dividing  line  of  the  posterior 
nares;  4,  4,  grooved  border  receiving  a  narrow 
■lip  of  cartilage,  situated  between  the  vomer  and 
the  nasal  plate  of  the  ethmoid  bone ;  5,  5,  border 
for  the  cartiloginoufl  septum  of  the  nose;  0, 6,  na- 
sal surface. 


»  Prooeasus  maiilUris.  » P.  ethmoidalie.  »  P.  laohrymaliB. 

^  Ofl  Tomeris ;  araii  urn.  s  AIbb  vomeris. 
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THE  MALAR  BONE. 

The  Halar  or  ohaek  bone^  forms  the  most  prominent  part  of  the 
cheek,  and  contribates  to  the  construction  of  the  orbit  and  temporal 
fossa.  It  is  quadrangular,  and  rests  by  a  broad,  trilateral,  rough  surface 
upon  the  malar  process  of  the  superior  maxillary  bone. 

From  the  upper  part  a  strong  front'al  proo'eu  ascends  to  articulate 
with  the  external  angular  process 
of  the  frontal  bone ;  and  from  the  ^^^'  ^^' 

back  part  projects  a  strong  lygo- 
mat'io  proo'eft  to  articulate  with 
the  corresponding  process  of  the 
temporal  bone. 

The  upper,  anterior,  concare  bor- 
der forms  the  inferior  and  external 
margin  of  the  orbit.  From  this 
border  there  proceeds  backward 
and  inward  the  orb'ital  plate, 
which  separates  the  orbit  from  the 
temporal  fossa,  articulates  with  the 
corresponding  plates  of  the  max- 
illary, sphenoid,  and  frontal  bones, 
and  contributes  to  the  spheno-maxillary  foramen. 

The  posterior  border  of  the  bone,  included  between  the  frontal  and 
zygomatic  processes,  is  sigmoid,  and  gives  attachment  to  the  temporal 
fascia.  The  inferior  border  is  convex  and  rugged,  and  contributes  about 
one-half  to  the  extent  of  the  lower  margin  of  the  zygoma. 

The  &'cial  lurfitoe,  directed  more  or  less  outwardly  and  forward,  is 
for  the  most  part  convex,  and  pretty  constantly  presents  one  or  two  con- 
spicuous foramina,  which  are  continuous  with  canals'  from  the  orbital  and 
temporal  surfaces.  The  tem'poral  lurfiiee  is  concave,  directed  backward, 
and  forms  the  anterior  part  of  the  temporal  fossa. 


Oona  thw  or  thi  kioht  mala*  BOin.  1,  ex- 
ternal or  fiM^lal  ■orfiMe ;  2,  malar  furamen ;  S,  front- 
al proooM;  4, 5,  orbital  border;  0,  maxillary  bor- 
der; 7,  sygDmatic  prooMi;  8,  temporal  border;  9, 
inferior  border. 


THE  INFERIOR  MAXILLARY  BONE. 

The  Inftrior  Hax'illary,  or  lower  jaw  bone,'  is  the  second  of  the 
symmetrical  bones  of  the  face,  in  which  it  occupies  the  lower  semi- 


1  Os  nutUre ;  o.  malsB ;  o.  lygomat- 
ieam ;  o.Jugale;  o.  subooulare ;  o.  hypo- 
pimn ;  o.  padioum ;  o.  Jugamentam ;  o. 
geiifB. 


'  C.  xygomatious  facialis,  or  tempo- 
ralis. 

'  Maxilla  inferior ;  oa  maxillare  infe- 
rias ;  inferior  maiilla ;  mandibula. 
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circmnference.  It  is  also  the  largest  and  strongest  bone  of  the  face,  and 
is  the  only  movable  one  of  the  skull.  Prom  the  other  bones  of  the  bee 
it  is  actaally  isolated  tbrongh  con- 
tact of  the  teeth,  and  it  articalatet 
with  the  cranium  at  the  glenoid 
carities  of  the  temporal  bones.  It 
is  divisible  for  description  into  the 
body,  and  rami  or  branches. 

The  body  is  the  cnrred  portion 
of  the  bone  supporting  the  teeth. 
Its  outer  surface  is  convex,  and  at 
the  middle  presents  a  prominent 
line,  indicating  the  early  separation 
»  ht*-     of  the  bone  into  two  pieces,  and 
■U'™     hence  called  the  sym'pl^iii.     The 
i„i  II,     prominent  portion  of  the  body  in 
"'■  ^^     ftont  is  the  ohin,'  which  in  the 
„„  negro  is  vertical  or  even  recedii^. 

Its  lower  protnberant  part  is  the  men'tal  protn'bCTaiiM,*  on  each  side 
of  which  is  the  men'tal  fbra'men,'  the  termination  of  the  inferior  dental 
canal. 

The  inner  surface  of  the  body  presents  at  the  lower  part  of  the  sym- 
physis the  men'tal  tu'beiole.*  On  each  side,  below  the  position  of  the 
molar  teeth,  is  the  oblique  molar  ridge,'  to  which  is  attached  the  mus- 
cular floor  of  tJie  month.  Beneath  the  ridge  the  surface  is  slightly  im- 
pressed by  the  position  of  the  snbniazillary  gland,  and  tiie  lower  obtuse 
border  of  the  bone  is  its  baM. 

The  upper  portion  of  the  body  forms  its  alTe'olar  bordar,*  which  is 
constructed  on  the  same  plan,  and  for  the  same  pnrpose  as  in  the  superior 
maxillary  bones.  In  relation  with  the  corresponding  part  of  the  latter, 
it  is  usually  vertical  in  position,  though  in  the  negro  it  is  generally 
directed  a  little  forward  and  upward. 

The  ram'r  are  the  quadrate  plates  ascending  from  the  posterior 
extremities  of  the  body,  reaching  as  high  as  the  zygomatic  arches. 
Their  outer  surface  forms  a  nearly  vertical  plane.     Near  the  middle  of 


1  Hen  lam. 

■  ProluberaDlia  toentftlii. 

*  F.  meotale ;  f.  maxillare  anteriua. 

*  Splnft  menlsli*  Intcmk ;  spiDs  meo- 
il«Bi  isteraal  menlttl  toberole. 


*  Mjlo-hyoid  ridgs;  line*  mjlohj- 
oidea ;  1.  obliqua  iatMn*. 

*  ProceasuB  sWeolari). 

'  The  name  rami  is  frequsntlj  *pp1i«d 
bj  compuBlive  BDntomiita  to  the  two 
halTca  of  Iha  Jair. 
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the  inner  snrface  la  the  entrance^  of  the  iiiftrior  dent'al  oaaal','  which 
descends  to  the  body  of  the  bone  and  proceeds  beneath  the  alveolar  bor- 
der to  terminate  at  the  mental  foramen.  The  entrance  of  the  canal  is 
bounded  bj  a  prominent  crest,'  which  gives  attachment  to  the  spheno- 
maxillary ligament ;  and  below  it,  there  descends  a  groove  for  the  accom- 
modation of  a  small  nerve. 

The  posterior  border  of  each  ramus  is  obtuse,  and  terminates  below  in 
the  angle,^  which  is  more  or  less  obtuse  in  its  relation  with  the  base  of 
the  bone.  The  inner  and  outer  surfaces  of  the  angle  are  variably 
rugged,  for  the  attachment  of  two  of  the  masticating  muscles.  The 
anterior  border  of  the  ramus  is  sigmoid  in  its  descent  to  the  outer  side 
of  the  body,  where  it  terminates  just  exterior  to  the  last  tooth. 

The  upper  border  of  the  ramus  exhibits  a  large  samilimar  notoh,^ 
in  advance  of  which  is  a  flat  conical  eminence,  the  oor^onoid  proo'asi,' 
into  which  the  temporal  muscle  is  inserted.  Posterior  to  the  notch  is 
another  process,  which  supports  a  transverse  articular  convexity,  the 
eon'dyle,^  and  its  narrow  part  below  constitutes  the  neek*  of  the  jaw, 
the  inner  side  of  which  presents  a  depressed  surface,  directed  forward, 
for  the  attachment  of  the  external  pterygoid  muscle. 


STRUCTURE  AND  ARTICULATION  OP  THE  BONES  OP 

THE  PACE. 

The  bones  of  the  face  are  remarkable  for  their  light  and  laminar  char- 
acter, with  the  exception  of  the  inferior  maxilla,  which  is  the  stoutest  and 
strongest  bone  of  the  skull,  and  contains  within  it,  like  most  of  the  cra- 
nial bones,  a  quantity  of  spongy  substance. 

All  the  bones  of  the  face,  except  the  lower  jaw,  are  firmly  and  immov- 
ably articulated  with  one  another  and  with  the  cranium. 

The  face  and  cranium  together  constitute  the  skull,  or  bony  portion  of 
the  head. 

Across  the  root  of  the  nose,  at  the  external  angular  processes  of  the 
frontal  bone,  and  at  the  zygomatic  arches,  the  face  articulates  by  well- 
marked  serrate  sutures*  with  the  cranium.  Among  themselves  the  bones 
of  the  face  generally  articulate  by  the  mutual  adaptation  of  more  or  less 

^  Foramen  maxillare  iDtemum ;  infe-  *  Inoisura  semilunaris ;  i.  sigmoidea. 

rior  dental  foramen.  *  Processus  ooronoideus. 

'  Canalis  maxillaris ;  c.  alTeolaris  in-  ^  Condylus ;  oapitulum. 

ferior.  '  Cenriz ;  oollum. 

*  Lingula.  « Angulus  maxillsd.  *  The  transTerse  facial  suture. 
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roughened  borders.'  The  different  satnreB  are  named  from  the  boaea 
they  connect,  or  ftom  their  position,  and  thae  we  have  a  lui'io-frnifal 
■u'toTfl,  an  intermax'illary  Bu'tnn,  a  middle  and  tranmne  pal'stt 
fn'tsTe,  etc. 

THE  TEMPERO-MAXILLART  ABTJCULATION. 

The  moTable  articnlation  of  the  inferior  maxillaiy  bone  is  formed  be* 
tween  the  condyle  of  the  latter  and  the  glenoid  carity  and  tubercle  of  the 
temporal  bone,  which  are  invested  with  cartilage.  The  motions  of  tite 
lower  Jaw  are  as  follows :  1.  the  opening  and  shntting  of  the  month,  in 
which  the  condyles  roll  on  their  axes  in  the  glenoid  carities,  as  in  the 
moyement  of  a  hinge ;  2.  the  movement  of  the  lower  Jaw  forward  and 
backward,  in  which  the  condyles  moye  forward  from  the  glenoid  cavities 
npon  the  glenoid  tnbercles  and  back  again ;  and  3.  the  movement  fhim 
wde  to  side,  when  the  condyles  move  alternately  and  obliquely  irom  the 
glenoid  cavities  to  the  glenoid  tubercles  and  back  again. 

The  hinge-like  or  downward  and  npward  movement  of  the  lower  jaw 
is  the  act  of  biting;  the  movements  of  the  jaw  forward  and  backward, 
and  from  side  to  side,  are  those  of  mastication  or  chewing. 
Fio.  61.  Fia.  62. 


The  articolation  of  the  lower  jaw  is  rendered  more  movable  by  an 
is'terartio'alar  fl'bro-oar'tllage,'  which  is  a  discoidal  plate  horizontally 
dividing  the  joint  into  two  cavities,  each  lined  with  a  synovial  mem- 
brane. The  margin  of  the  fibre -cartilage  is  thickened  and  attached  to 
the  capsular  ligament;  and  it  is  sigmoid  in  section  an tero -posteriorly. 
It  follows  the  movements  of  the  condyle,  and  reduces  the  force  of  its 
impressions. 

1  Sutur«g  liarmoDiiB.  '  CBrtilBga-mlenrtieuIftris. 
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The  oftp'nlar  lig^tmsnt,  inclosing  the  joint,  is  thin  and  loose,  and 
is  attached  above  to  the  articnlar  mai^n  of  the  glenoid  cavity  and 
tabercle,  uid  below  to  the  neck  of  the  lower  jaw. 

The  aztar'nal  laf  oral  lig'amait'  strengthens  the  former  on  the  oater 
side  of  the  joint.  It  consists  of  a  short,  strong  band  attached  to  the 
root  of  the  zygomatic  process,  and  extending  downward  and  baclcward 
to  the  neck  of  the  lower  jaw. 

GENERAL  CONFORMATION  AND  POSITION  OP  THE  FACE. 

The  Fm4  is  placed  beneath  the  fore  part  of  the  ora'nivm,  together 
with  which  it  forms  the  aknll, 

as  previonsly  stated.   In  out-  ''"'■  ^^ 

line  it  has  the  shape  of  a 
wedge-like  segment  n-om  an 
oval  fignre.  The  rounded 
portion  of  the  segment  is 
formed  bj  the  front  and  sides 
of  the  face;  the  sectional 
surfaces  are  formed  by  the 
conjonction  of  the  latter  with 
the  cranium  and  the  base  of 
the  lower  Jaw;  and  the  apex, 
which  is  truncated,  is  formed 
by  the  back  borders  of  the 
rami  of  the  lower  jaw. 

The  face  is  mainly  consti- 
tnted  of  a  series  of  receptacles 
for  the  accommodation  and 
protection  of  the  organs  of 
sight,  smell,  taste,  and  others 
belonging  to  the  commence- 
ment of  the  alimentary  appa- 
ratus. In  relation  with  the 
size  of  the  cranium,  it  is 
sroaller  than  in  other  mam- 
mals. In  the  white  race  it 
forms  about  one-fifth  of  the 
bulk  of  the  skull,  bat  in  the 
inferior  races  is  considerably 
larger.     The  greater  its  size  in  relation  with  that  of  the  cranium,  the 


%  puleUil  bou;  3,  tcmponl  boiH.  1U  •>] 
mnut  porlioii ;  <  the  •phanol't  boni.  MnponI  nrfkn  of 
gnu  wlDii  &,«liiii<>id  banc  lUodiJul  martut;  B.  anpri 
mulllATT  boD*;  7,  jdaIu*  bonti  B,  Uchrjuul  bone;  D.ni 
bone;  10,  inferior  maiflUry  bone,  o,  orblUl  pint*  of 
fnutil  boiwi  t.Miipnn]  niitm;  e,  crUUl  nrflm  of 
gnat  wing  of  Ihr  iphmalil  bonr;  d,  mutold  portlDn  gf 


ullUiy  bDM; 
llDllbaooixljle;  m, 


I  LigiiiDtaluni  mtiillH  laierala  e: 


;  membrftUft  Brtioulnris  liganuDioi 
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less  does  it  project  in  advance  of  the  latter ;  and  with  its  proportionate 
diminution,  as  its  front  approaches  a  line  vertical  with  the  forehead,  the 
nearer  does  it  approximate  the  ideal  standard  of  an  intellectual  coun- 
tenance. Hence  the  advancing  forehead  and  retiring  face  are  most 
striking  features  in  the  white  race,  especially  in  its  more  cultivated  fami- 
lies ;  while  the  prominent  face,  with  large  jaws,  and  receding  forehead, 
are  coexistent  with  the  less  intellectual  character  of  the  inferior  races 
of  men. 

The  angle  of  inclination  of  the  fore  part  of  the  skull  is  viewed  to  deter- 
mine the  comparative  degree  of  development  of  the  face  and  cranium,  and 
in  some  measure  to  form  an  estimate  of  the  mental  capacity  of  races  and 
individuals.  Though  open  to  many  objections,  such  as  variations  being 
produced  in  the  angle,  from  the  presence  or  absence  of  teeth,  from  the 
different  degrees  of  development  of  the  frontal  sinuses,  from  projection  of 
the  forehead  in  hydrocephalus,  or  its  depression  by  artificial  means,  yet 
independently  of  these  and  similar  reasons,  the  fascial  angle^  is  still  looked 
upon,  in  some  measure,  as  an  index  of  intellectual  character.  The  usual 
method  of  estimating  the  angle,  is  by  drawing  a  line  f^om  the  front  of  the 
forehead  to  the  front  of  the  upper  jaw,  and  crossing  this  line  by  another 
proceeding  from  the  latter  position  to  the  external  auditory  meatus.  Ln 
the  white  race,  the  facial  angle  ranges  between  T5^  and  85^ ;  in  the  negro, 
between  10^  and  80^.  In  idiots  it  is  65^,  or  even  much  less ;  and  in  the 
adult  orang-outang  it  is  about  30^. 

In  speaking  of  the  bones  which  compose  the  skull,  eight  were  indicated 
as  belonging  to  the  cranium,  and  fourteen  to  the  face.  The  ethmoid 
bone,  included  in  the  account  of  the  former,  really  contributes  more  to 
the  composition  of  the  latter ;  and  the  face,  as  we  usually  refer  to  it, 
includes  the  forehead  as  formed  by  the  frontal  bone. 

THE  SIDE  OF  THE  SKULL. 

The  Tem^poral  fos'sa'  occupies  a  great  portion  of  the  side  of  the 
skull,  and  is  bounded  above  by  the  tem^poral  ridge,'  and  below  by  the 
sygomat'ic  arch.  The  former  proceeds  from  the  external  angular 
process  of  the  frontal  bone  upward  and  backward  upon  the  parietal  bone 
to  the  dividing  ridge  between  the  squamous  and  mastoid  portions  of  the 
temporal  bone.  The  tem^poral  surface,  which  gives  origin  to  the  tem- 
poral muscle,  is  formed  by  the  frontal,  sphenoid,  parietal,  and  temporal 
bones ;  and  it  terminates  inferiorly  at  a  ridge  proceeding  from  the  root 

*  Facial  angle  of  Camper ;  angulus  faciei  Camperi.  >  Fossa  temporalis. 

*  Linea  temporalis. 
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of  the  zygomatic  procesa  of  the  temporal  bone,  across  the  great  ving  of 

the   sphenoid   bone   to   the 

ODterextremitjof  thespheno-  "*'     ' 

maxillarj  foramen. 

The  Zygomat'ie  uoh,'  be- 
seatii  which  passes  the  tem- 
poral mnscle  to  its  insertion, 
is  formed  by  the  zygomatic 
process  of  the  temporal  and 
Uie  malar  bone,  and  gives 
■npport  to  the  cheek. 

The  Sphe'no-flux'illuy 
{»'■&*  is  the  space  between 
the  bottom  of  the  great  wing 
and  the  external  pterygoid 
process  of  the  sphenoid  bone, 
and  the  back  part  of  the 
BOperior  maxillary  bone,  and  « 
is  occupied  by  the  external  ™"'J^ 
pterygoid  mnscle.  At  its  up- 
per part  anteriorly  is  a  large  "Kieo'iiwp^i'WbcpMi  i,  KDponinrihncrrtiHfrDnui 

,  ,    ,  ,     ban*;  t,  tcnponl  lurtu*  of  (ha  (ml  -Ingof  On  ■pteuoW 

apertOre,   the    Sphe  no-mas  -  tnoei  »,  inferior  •urha  tt  Uu  (Ml  wine;   10,  ntenmi 
fn»Ty  fbra'man,'  which  com-  ptorjioU  p™»«;  ll,lnariul|itoTTIi)(dpn!iM>iUnpgrlar 

mnnicates  with  the  orbit.    It  „ 
is  bounded  by  the  sphenoid,  » 


Mils, 


ftiUUrr  ftvmoen;  11^  otaI  far»- 

;  17.  ^Doqi(brua«i;  U,  ]B&»4rUtftl  ftir«iii«ii.  ILiiuna 

_:ii   ^^—       1         b-9  oocupj  the  ton  piirt  of  tli«  twnpocil  tpmt:  tbfl  wpaoa 

snpenor     maxillary,    malar,  ,„^„|;,^„j,^'j;;;^„^^_^,^^j^  >~ 
and  palate  bones;  and  cor- 

reeponde  to  the  ftce  communication,  or  rather  contlnnation,  of  the  tem- 
poral fossa  and  orbit  in  most  of  the  inferior  mammals. 

The  Ptary'go-mox'illary  foi'aa*  is  the  deep,  wedge-shaped  fiesnre,  at 
the  bottom  of  the  former  fossa,  extending  from  the  inner  extremity  of 
the  spheno-maxillsry  foramen  downward,  between  the  pterygoid  processes 
of  the  sphenoid  bone,  and  the  superior  maxillary  and  palate  bone.  It  Is 
beneath  the  apex  of  the  orbit,  and  hss,  opening  from  its  npper  part 
backward,  the  pterygoid  canal ;  and  inward,  the  apheno-palatine  foramen. 


>  Arcai  ijgomalieut ;   ijgoma ;  poni 
■jgomaiioui. 

)  Fo*«a  iphtno-mftiiUmru ;  lygomalio 


■  Foramtn  tphtno-maxillare;  fisBura 
orUtilif  inhrtoT,  or  apheno-mftiiUKri* ; 
for&men  Ucenim  infcriui. 

*  Fdsu  pter^go-maiillarli ;  f.  ptarygo- 
palatina. 
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born?:  2,  p«]alc 


purtlnn  vl  Ihe  Uniponl  Ihuhi;  1 
glemlillubcnlD;  U,  glenoid  n 
ify:  ICi,  Tii^rul  ptikph^  1t>  out 
honlcr  n-nitrtullnc  iIjd  Mriiluij 

■nunlnUl    pncon;    ia,    dlgulrlc 


THE  BASE  OF  THE  SKULL. 

The  Sue  of  the 
Skull,  included  in  tlie 
OL'ci|iItal  and  inferior 
maxillary  outline,  it 
ovate  ill  form,  and  in- 
cludes the  palatine,  gut- 
teral,  and  occipital  re- 
gions. 

The  Fal'atlne  or 
oral  region'  is  inclosed 
by  tlic  upper  and  lower 
id  is  bonoded 
above  by  the  vaulted 
hard  palate.  Il^  depth 
urdinanly  is  aba  at  two 
iiiithB  n„j  ^  iiaif  inches,  but 
iiiiur^  before  the  protrusion 
of  the  leetli,  and  snb- 
sequent  to  their  loss, 
it  is  reduced  to  an  inch 
or  less  in  dtpth.  Tlie 
hard  pal' ate'  presents 
a  rouftht'ijcd  surface. 
divided  by  the  middle 
and  tranareree  pal'ate 
sn'tnres.'  At  tiie  fore  part  of  the  middle  Biiture  is  the  anterior  pal'- 
atine  fora'men,'  which  communicates  above  with  the  two  naso-palaluie 
canals  cuteritig  the  nasal  fossie.  At  the  poslerior  part  «f  the  hurd 
palate,  on  each  side,  is  the  posterior  pal'atine  fora'men,'  from  whieh 
coarse  grooves  are  directed  forward  for  the  ttcC'>muiiidation  of  tlie  pal- 
atine nerves  and  blood-vessels. 
The  Out'teral  region,'  so  named  because  it  forme  the  upper  bonodu? 


lal;  !lS,Jiignliif 


■  R«gia  pftlBtin*:  caTum  i 
'  Pal&tum  durum  ;  p.  oaae 

■  Suturs  pnlsl[nii  cruciats 
'  F.  pnlntiamn  nnlerior  ;  I 

r.  alreolare  nn[?riuB;  f.  coei 


'P.  pslBlinu 
dena ;   t.   paU< 


THE  SKELETON.  91 

of  the  pharynx  or  Uiroat,  has  the  posterior  nares  opening  into  it  in  front, 
and  is  limited  behind  by  the  occipital  foramen  and  condyles.  On  each 
side  are  the  pterygoid  processes,  and  above,  it  is  bounded  by  the  basilar 
process  of  the  occipital  bone  and  the  body  of  the  sphenoid  bone. 

The  Occipital  region  includes  that  part  of  the  base  of  the  skull  pos- 
terior to  the  occipital  foramen  and  condyles. 


THE  ORBITS. 

The  Orbits^  are  quadratcly  pyramidal  cavities  situated  beneath  the 
anterior  part  of  the  cranium,  with  their  axes  directed  forward  and 
outward. 

The  apex  of  each  orbit  corresponds  with  the  optic  foramen,  and  the 
base  forms  the  orbital  entrance.'  This  is  situated  beneath  the  forehead, 
and  is  transversely  quadrate-oval,  with  a  slight  obliquity  from  the  median 
line  downward,  and  a  direction  forward  and  a  little  outward. 

The  roof  of  the  orbit  is  vaulted,  and  is  formed  by  the  orbital  plate  of 
the  frontal  bone  and  the  lesser  wing  of  the  sphenoid  bone.  The  floor  is 
slightly  depressed  l)elow  the  infra-orbital  margin,  and  is  formed  by  the 
orbital  plate  of  the  superior  maxillary  bone  and  the  orbital  process  of  the 
palate  bone.  The  inner  wall  is  nearly  vertical  and  parallel  with  that  of 
the  other  orbit,  and  is  formed  by  the  nasal  process  of  the  superior  max- 
illary bone,  the  lachrymal  bone,  the  orbital  plate  of  the  ethmoid  bone, 
and  the  body  of  the  sphenoid  bone.  The  outer  wall  is  also  nearly  vertical, 
bat  is  directed  obliquely  outward ;  and  it  is  composed  of  the  orbital  plate 
of  the  great  wing  of  the  sphenoid  bone  and  that  of  the  malar  bone. 

At  the  bottom  or  apex  of  the  orbit  are  the  optic  and  sphenoidal  fora- 
mina, already  described,  and  between  the  outer  wall  and  floor  is  the 
spheno-maxillary  foramen,  also  previously  described. 

At  the  anterior  part  of  the  inner  wall  of  the  orbit  is  the  lach'rymo- 
na'tal  dnet^'  Commencing  as  a  fossa^  or  groove  between  the  nasal  pro- 
cess of  the  superior  maxillary  and  lachrymal  bones,  by  the  addition  of  a 
process  of  the  turbinated  bone,  its  lower  half  forms  a  complete  tube. 
It  descends  with  a  slight  inclination  backward,  and  terminates  at  the 
anterior  part  of  the  inferior  meatus  of  the  nasal  fossa. 

At  the  upper  border  of  the  inner  wall  of  the  orbit,  in  the  suture 


^  Orbits ;  trochie  ;  conchi ;  cavitates,  *  Ductus  or  oanalis  laohrymo-nasalis, 

or  foveas,  or  peWiou1»  oculorum ;  orb-      or  naso-lachrymalis ;  ductus  ad  nasum : 
itarfosssB:  orbitar  cavities.  lachrymnl  duct;  oasalduot;  ductus  n«- 

'  Apertara  orbitalis.  snlis  orbii». 

^  Fossa  lachrymalis. 
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between  the  ethmoid  and  frontal  bones,  are  the  anterior  and  poitaltr 
ethmoid'al  fitra'mma,'  for  the  transmisfiion  of  a  nerve  and  an  artery. 


THE  NASAL  CAVITIES. 

The  Ha'aal  oavitiei  or  foi'sss'  are  two  complicated  spaces  separated 
by  a  thin  vertical  partition,  the  oa'aeoni  na'aal  aep'tnm.'  They  open  m 
the  front  of  the  face  by  the  anterior  na'ial  or'iflee,  and  commnnlcate 
posteriorly  with  the  gutteral  region  by  the  poaterior  na'aal  or'ifloea  or 
na'ret.  Communicating  with  them  are  the  frontal,  ethmoidal,  aphenoidal, 
and  maxillary  sinaaes,  which  are  accessory  chambers. 

The  height  and  depth  of  each  nasal  cavity  are  about  two  inches ;  tka 
greatest  width,  which  is  below  the  turbinated  bone,  is  abont  half  an 
inch. 
The  antarior  na'aal  or'ifloe*  ia  pyriform,  and  is  bounded  by  the  aupe- 
rior   maxillaz7  and  na- 
sal bones.    Its  border  ii 
thin  and  sharp ;   in  the 
negro,    however,    it    It 
ronnded  off  at  the  bot- 
tom.    From  the  middle 
of  its  base,  the   na'aal 
spins'  projecte,   for  the 
attachmentof  the  column 
of  the  nose. 

The  poaterior  na'ial 
or'ifloea*  are  quadrate 
apertures  separated  bj 
the  vomer,  and,  in  addi- 
tion to  the  latter,  are 
bounded  by  the  body  and 
internal  pterygoid  proc- 
uHiM-  ^^*^*  '^'^  *^*  sphenoid 
:bisi>oDui  bone    and     the    [wlate 


Vnticu  nmoK  or  tbi  imt,  rxhlUttag  tbe 

lum.  1,IViniUlbopi-;  ^fnmuliLniu;  3,unl>plDiior  tbc 
boH  I  4,  unJ  bou;  A,  nml  iplne  of  Ihv  Buperlor  muttin 
tit  nuAl  prvcna  of  lh«  huh  1»e»  ^  7,  border  of  lh«  paUts 
IhsiunD;  8,  indilTS  Rmineii;  0,  leR  potteiioi  narts;  ID,  pule 
of  Uw  paliU  iMDSi  11,  HulplBtoof  the  ethinoti]  bmiD ;  1%  ct] 
cmti  ia,Tvn»r!  14.  left  lorbiiuitsd  bowi  IS.  apheiiDiddil 
iDterwJ  pterygoid  pTocea;  IT,  exienul  pierjgirid  procMa. 


'  F.  Mhmoidolfl  ftnUrlus 
f.  orbiUle  tnt.  et  pott. 
'  Cavi  n&rium  ;  Dar« 
'  Septum  nftrium  ou 


inter 


9      The   oa'aeon*    na'aal 

'  aap'tnm  is  formed  by  the 

rocML  nasal  plate  of  tbe  etb- 

*  Aperiur*  Dftrium  anterior. 
'  Anterior  oual  apinc. 
■  Posterior   nam ;  aperturw  nariun 
poaterior«B. 
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moid  boae  ood  the  romer,  which  h&ve  betveen  them  snteilorly  k  deep 
ui^ar  notch  for  the  reception  of  the  cartilnginons  septnm.  Freqaentif 
the  nasal  septun  !b  bent  to  one  side,  thus  increasing  the  width  of  one 
CfiTitf  at  the  expense  of  the  other. 

The  loof  of  the  nasal  CBTities  is  antero-posteriorly  concaTO,  and  is 
narrower  and  longer  than  an;  other  portion.  It  is  formed  by  tlie  nasal 
bones,  the  nasal  spine  of  the  frontal  bone,  the  cribriform  plate  of  the 
ethmoid  bone,  and  the  body  of  the  sphenoid  bone. 

The  floor  of  the  nasal  cavities  is  a  little  depressed  below  the  level  of 
the  base  of  the  anterior  ^^  ^, 

nasal  oriSce;  and  Is 
formed  by  the  palate 
plates  of  the  maxillary 
and  palate  bones. 

The  outer  mil  Is  the 
most  complicated  portion 
of  the  nasal  cavities. 
From  it  project  inward 
Mid  downward,  like  three 
scrolls,  the  turbinated 
processes  of  the  ethmoid 
bone  and  the  turbinated 
bone ;  and  below  these 
•re  ritnated  the  na'ul 


li  pUU;  a,  lu  uaal  iplDa;  t,  DiualboiH!  A^  vtli- 
V  tqiMutod  pnMH;  T,  lt>  Icnnr  tnrbliwtod 
boo*;  fl|  prDfiiM  dT  Ih*  laebrymal  tnoe,  vltlkiD 
It  tba  IftchrjnKHiHiil  iluct ;  10.  dihhiI  iptD*  of 
■upcriot  muLlUnr  bonn;  11,  BU»{>lulns  aiul;  11,  paliM 


It,  In 


(*  p^di  pUls;  1«.  pcMariv  [ml- 


Thenptrior  mes'tni 
is  the  shortest,  is  sitaated 
at  the  upper  back  part  of 
each  cavity,  and  is  di- 
rected   obliquely  down- 
ward and  backward  to  piiieo(th.n.|imiotin»»]iury 
tb.  .pper  part   of  th.  "^"Xr.TSl.'Z 
corresponding  posterior  Mi»tniHD;i».nperiar 
nasal   orifice.      Into   it  '^'°*"t'""*ri'i^'^"' tl"!^ 't^lfT^'^  T' t'" 

DnuniiBlHtlae  itllh  thi  npptr  back  put  of  Uh  km  ;  %  ipbuia- 

the  posterior  and  middle  p^ui»  finmni ;  2a,  oruia  of  u>*  muiiuir  nnu. 
ethmoidal  sinuses  open ; 

and  above  its  posterior  extremity,  the  sphenoidal  slnns  communicates 
with  the  nose. 

The  niddb  moatos  Is  sitnated  between  the  ethmoid  and  tarbinated 
bones  along  the  middle  of  the  nasal  cavity.     Into  it  open  the  anterior 


94  THE  SKELETON. 

ethmoidal  and  frontal  sinuses  and  the  maxillary  sinas.  The  orifice  of  tiie 
latter  is  much  reduced  in  size  compared  with  its  condition  in  the  isolated 
maxillary  bone ;  the  ethmoid,  palate,  turbinated,  and  lachrymal  bones 
all  contributing  to  its  diminution. 

The  inferior  mea'tns,  situated  below  the  turbinated  bone,  is  trans- 
yerse  in  its  direction  from  before  backward ;  and  it  has  communicating 
with  its  anterior  part,  the  lachrymo-nasal  duct. 

DEVELOPMENT  OP  THE  PACE. 

In  all  mammals  below  man,  that  portion  of  the  superior  maxillary  bone 
which  supports  the  incisor  teeth  is  separated  from  the  principal  portion, 
and  is  known  as  the  intermaxillary  bone.  It  may  be  obserred  In  the 
skull  of  any  domestic  animal.  As  a  distinct  piece,  it  is  obscurely  risiblo 
in  the  human  embryo  as  late  as  the  third  month,  and  may  be  detached 
from  the  superior  maxillary  bone.  It  soon  becomes  co-ossified  with 
the  latter,  and  its  line  of  separation  is  distinguishable  subsequently 
only  for  a  short  distance  transversely  outward  from  the  incisiye  fora- 
men. Occasionally,  as  in  some  cases  of  hare-lip,  the  intermaxillary 
bone  remains  permanently  distinct.  To  the  main  portion  of  the  maxil- 
lary bone,  the  author  has  not  been  able  to  detect  more  than  a  single 
point  of  ossification,  from  which  the  bony  rays  shoot  upward,  backward, 
and  outward. 

The  palate  bone  is  developed  from  a  single  ossific  point,  commencing 
at  the  angle  of  conjunction  of  the  vertical  and  horizontal  portions. 

The  lachrymal,  nasal,  turbinated,  and  malar  bones,  and  the  vomer,  are 
each  developed  from  one  centre  of  ossification. 

In  the  development  of  the  inferior  maxillary  bone,  each  half  appears 
to  originate  in  a  single  ossific  point,  which  commences  before  any  other 
in  the  skeleton,  except  that  of  the  clavicle.  At  birth  the  lower  jaw  con- 
sists of  two  halves,  united  at  the  symphysis  by  fibro-cartilage,  but  which, 
during  the  first  year,  subsequently  co-ossify. 

CHANGES  OP  THE  SKULL  AT  DIFPERENT  PERIODS  OF  LIFE. 

In  the  embryo  and  early  foetus  the  skull  has  a  spheroidal  fignre,  with 
a  comparatively  small  conical  prominence  corresponding  to  the  face.  At 
birth,  and  for  some  time  subsequently,  the  cranium  is  still  more  spher- 
oidal than  afterwards,  and  at  this  early  period  is  much  larger  in  com- 
parison with  the  face  than  at  maturity.  The  facial  angle  also  is  greater 
than  it  is  at  a  later  period. 

The  skull  is  composed  of  a  greater  number  of  pieces  at  birth  than 
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afterwards,  as  already  indicated  in  the  accoant  of  the  indiyidual  bones. 
The  texture  of  these,  dne  to  their  greater  proportion  of  bone  carti- 
lage, is  more  flexible,  and  they  are  rather  disposed  to  bend  than  to  break. 
The  bones  likewise  are  more  readily  movable  npon  one  another,  so  that 
from  this  and  the  preceding  circumstance,  the  head  in  infancy  is  readily 
modified  in  shape  artificially,  as  instanced  in  the  change  of  form  produced 
in  the  cranium,  customary  among  the  Flat-head  Indians,  and  other  savage 
tribes. 

In  the  infant  skull,  the  bones  of  the  vault  of  the  cranium  are  more 
conical  than  concavo-convex,  as  they  afterwards  become.  The  greatest 
transverse  diameter  of  the  skull  is  at  the  parietal  protuberances ;  but 
later,  is  at  the  temporal  fossae.  The  latter  are  proportionately  small, 
in  accordance  with  the  moderate  development  of  the  temporal  muscles, 
which  are  not  yet  required  for  mastication.  The  face  is  low,  and  situated 
entirely  beneath  the  cranium.  The  nasal  cavities  are  small,  and  the 
Yarious  sinuses  communicating  with  them  only  begin  to  be  developed. 
The  mouth  or  palatine  region  in  vertical  depth  is  not  more  than  half  an 
inch ;  and  the  rami  of  the  lower  jaw  project  comparatively  little  above 
its  body,  and  are  more  oblique  than  afterwards.  As  the  child  grows, 
the  bones  of  the  skull  acquire  greater  hardness,  become  thicker,  and 
gradually  develop  their  spongy  substance  and  their  sinuses. 

With  the  development  of  the  teeth  and  alveolar  processes,  and  the 
protrusion  of  the  former,  the  face  becomes  more  prominent  and  deeper, 
the  facial  angle  declines,  and  the  spaces  occupied  by  the  masticating 
muscles  enlarge.  The  rami  of  the  lower  jaw  lengthen  downward,  and 
become  less  oblique;  and  the  month  increases  to  two  and  a  half 
inches  of  vertical  depth.  With  the  advance  of  the  face,  there  is  also  a 
recession  of  the  cranium;  and  from  the  development  of  the  frontal 
sinuses,  the  superciliary  ridges  become  the  most  prominent  portion  of  the 
forehead,  instead  of  the  frontal  protuberances  as  in  infancy. 

From  puberty  to  adult  age,  but  little  change  occurs  in  the  skull,  except 
a  comparatively  slight  and  very  gradual  increase  in  size  and  strength. 
At  maturity  the  sutures  gradually  disappear ;  and  in  old  age  a  sort  of 
retrograde  metamorphosis  occurs.  The  bones  of  the  skull  become 
thinner  and  more  brittle,  and  the  spongy  substance  decreases,  though  the 
sinoses  enlarge.  With  a  diminntion  in  quantity  of  the  brain,  the  cranium 
undergoes  an  actual  reduction  in  size.  The  teeth  drop  out,  and  the  alve- 
olar borders  of  the  jaws  disappear,  reducing  the  depth  of  the  mouth 
almost  to  the  condition  of  that  in  infancy.  In  consequence  of  these 
changes,  the  face  loses  much  of  its  vertical  extent,  and  the  facial  angle 
is  increased.     As  the  body  of  the   lower  jaw  forms  a  much  larger 
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arch  than  the  upper  jaw,  it  mounts  upon  and  incloses  the  latter,  thus 
bringing  the  prominent  chin  just  beneath  the  nose,  as  so  strikingly 
observed  in  the  aged. 

THE  HYOID  BONE. 

The  Hy^oid  bone^  is  situated  in  the  front  of  the  neck,  at  the  root  of 
the  tongue,  and  is  readily  felt  just  above  the  larynx.  It  consists  of  a 
median  symmetrical  body,  with  a  pair  of  horns  on  each  side. 

The  body'  is  the  middle  piece  in  front,  and  is  quadrate  in  outline. 

Anteriorly  it  is  convex  and  impressed  on  each 

"Pin    fift 

side  by  muscles,  and  posteriorly  is  concave. 

The  greater  hems'  project  backward  from 
the  ends  of  the  body ;  and  are  comparatively 
long,  thin  processes  ending  in  a  tubercle.  The 
lesser  horns/  usually  in  a  cartilaginous  Condi- 
tion until  late  in  life,  are  conical,  and  project 
thb  HToro  wins.   1,  body;  2,   upward  and  backward  from  the  junction  of  the 

greater  horn;  8,  leaier  bom.  *  ..i    xt.  ^^       t. 

body  With  the  greater  horns. 
The  lesser  horns  connect  the  hyoid  bone  with  the  styloid  process  of 
the  temporal  bone,  by  means  of  a  long,  narrow,  fibrous  cord,  the  tty^ 
hy^oid  liga'ment^  Generally  they  are  only  two  or  three  lines  long,  and 
often  vary  in  length  and  degree  of  ossification  on  the  two  sides.  Some- 
times ossification  extends  from  them  up  the  stylo-hyoid  ligament^  and 
rarely,  its  entire  length. 

THE  TRUNK. 

That  division  of  the  skeleton  called  the  trunk*  is  composed  of  ihe 
vertebral  column,  the  ribs,  the  sternum,  and  the  hip  bones.  Its  upper 
extremity  forms  the  bony  axis  of  the  neck ;  below  this  is  the  thorax  or 
chest ;  then  follows  the  axis  of  the  loins ;  and  the  lower  part  of  the 
trunk  forms  the  pelvis. 

^  Os  h joides ;  os  linga»,  or  lingaale ;  ^  Comua  minora ;  corpuscula,  or  graaa 
08  ypsiloides ;  os  gutteris,  or  gutterale ;  tritioea ;  comicula ;  ossa  pisiformia  lin- 
os bioome ;  os  lambdoides.  gualia ;  styloid  comua. 

*  Basis ;  ossiculum  medium  hjoidis.  ^  Ligamentum  siylo-hyoideuni. 

'Comua  minora;  branches;  rami.  *  Truncus. 
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THE  VERTEBRAL  COLDMN. 


The  T«rt'«1>ral  oolvmn'  is  the  axis  of  sap- 
port  of  the  boOy,  and  ia  situated  along  the 
middle  line  of  the  trunk  poHteHorly.  It  is 
composed  of  twenty-nine  syro metrical  pieces, 
named  Tert'sbra,'  which  are  divided  Into 
twenty-four  true  and  B^e  false  vertebne. 

In  front,  the  vertebral  colnmn  is  composed 
of  a  aeries  of  half  cylindroid  segments  con* 
Joined  by  Hbro-cartilage;  posteriorly,  ofaHcries 
of  arches  sapporting  procesaea  for  mutual  ar- 
ticulation, and  others  for  muscular  attachment 
From  the  elongated  spine-like  character  of  its 
posterior  median  processes,  the  entire  column 
ifl  ordinarily  named  the  ipiiu,' 


THE  TRUE  TERTEBR^. 

The  Tine  T«t'ebr»,*  twenty-four  in  number, 
extend  from  the  skull  to  the  pelvis,  and  gradu- 
ally increase  from  the  Grat  to  the  last,  which 
rests  on  the  sacrum.  From  their  relative  po- 
sition in  the  trunk  they  are  divided  into  cer- 
vical or  neck  vertebne,  dorsal  or  thoracic  ver- 
tehne,  and  lumbar  vertebree. 

The  true  vertebra  are  composed  of  a  body 
and  an  arch  supporting  aevcn  proceaaes. 

The  body'  is  at  the  fore  part,  and  usually 
poaaesaes  the  form  of  a  transverse  segment  of 
a  half  cylinder,  concave  posteriorly,  and  con- 
stricted at  the  front  and  sides.  Its  broad  sur-  thi  tumiiAL  r^uua.  ]u-n\ 
face  above  and  below  is  generally  flat,  with  a  i'^^, '^'",'I^^JJ^  '."""""^ 
slightly  elevated  border;  and  is  conjoined  with  TFrtrbnFiiioT.RTTicniiTrtFtiw 
the  contiguous  vertebral  body  by  means  of  a  •»»  is,  <!nr«i  ««■.!»»:  am,  si 
plate  of  Qbro-cartilage.  corji. 

>  Colamna  varlabrklit;  spinal  column;  '  SpoDdjlii  Bpandles;  whctli  bouM. 

aolumiM  (pinalii ;  ooIudidb  dorsl ;  ipine;  ■  Spina, 

■pink  doni;  Iwak  boD«;  racbin;  oarina;  *  Verl«brK  vtrn. 

dortam;     terpim;     nolos;      icnestts;  ^  Corpus  vertebrte;  oeulrum. 
acantha;  campBgci  TBr(«brBTuin ;  Mara 
flwnla;  hlaia  ajrinx. 
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The  arch^  is  attached  to  the  sides  of  the  body  posteriorly  by  narrow 
pedicles,'  and  the  passage  throagh  it  is  the  spi^nal  fora'men,'  forming 

part  of  the  spinal  canal  for  contain- 


FiG.  70. 


('>-8. 


Side  vikw  of  a  vowbal  virtbbka.  1,  body ;  2, 
articular  facots  fat  riba ;  S,  arch ;  4, 6,  Intenrerto- 
bral  notchea;  6»  aplnons  process;  7,  tFansrerse 
prvxresA ;  8,  0,  arttcnlar  procesaos. 


ing  the  spinal  cord.  In  form  the 
arch  is  angular,  and  its  sides  ex- 
pand below ;  so  that  in  the  verte- 
bral column  the  arches  together 
present  a  somewhat  imbricated  ap- 
pearance. 

From  the  summit  of  the  arch 
posteriorly  projects  the  api'iuras 
proo^ess/  and  from  each  side,  the 
trans^verse  proc'ess,^  all  of  which 
serve  as  points  of  attachment  for 
muscles.  Above  and  below,  the 
arch  supports  a  pair  of  artio'iilir 
proc^esses,*  which  present  smooth 
discoidal  facets  for  articulation  with  those  of  the  contiguous  vertebrte. 

Between  the  position  of  the  articular  and  spinous  processes,  the  arch 
is  formed  of  a  pair  of  shelving  plates,^  of  which  the  upper  border 
behind  and  the  lower  border  in  front  are  roughened  for  the  attachment 
of  the  elastic  yellow  ligaments. 

Above  and  below  the  pedicles  of  the  arch,  and  between  the  articular 
processes  and  body,  are  the  intervert^ebral  notches,  of  which  the  infe- 
rior pair  is  generally  the  deeper.  By  the  approximation  of  the  notches 
of  the  contiguous  vertebras  they  form  the  intervert^ebral  fora'mina,' 
for  the  transmission  of  the  spinal  nerves  and  blood-vessels. 

In  structure,  the  body  of  the  vertebree  is  composed  of  a  mass  of 
spongy  substance  covered  with  a  thin  layer  of  compact  substance,  which 
is  perforated  with  numerous  comparatively  large  nutritious  or  vascular 
foramina.  At  the  middle  of  the  body  posteriorly  there  are  two  of  these 
foramina  particularly  conspicuous,  which  communicate  with  channels  for 
conducting  veins  from  the  spongy  substance  to  the  vertebral  sinuses. 
The  vertebral  arch,  together  with  its  processes,  requiring  greater  strength 


^  Arcus    Teiiebrce;    Tertebral    arch; 
neural  arch. 

*  Neurapophjses. 

'  Foramen  spinale,  or  vertebrale ;  ver- 
tcbral  foramen. 

*  Processus  spinosus;  neural  spine. 
^  P.  transversus ;  diapophysis. 


'  P.  articulares;  oblique  processes ; 
p.  ascendentes  et  descendentes ;  sygft- 
pophyses. 

7  Vertebral  plates;  laminss;  neurapo- 
physes. 

8  F.  iatervertebralia;  f.  Tertebralia; 
f.  conjugata. 
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than  the  body,  hare  a  predominance  of  compact  substance  composing 
them. 

The  characters,  thus  given  of  the  tme  vertebre,  are  modified  in  the 
three  regions  to  which  we  have  referred ;  so  that  the  cervical,  dorsal,  and 
lumbar  vertebraa  will  now  require  a  special  description.  In  each  region, 
however,  the  characters  are  not  constant  for  all  the  vertebrae,  as  we  find 
those  of  contiguous  regions  assuming  more  or  less  the  appearance  of 
one  another ;  and  in  several  instances  they  are  much  modified,  so  as  to 
be  adapted  to  some  special  function,  as  in  the  case  of  the  upper  pair  of 
the  neck. 

THE  CERVICAL  VERTEBRA. 

The  Cer'vioal  vert^ebr®^  are  seven  in  number,  and  form  the  bony  axis 
of  the  neck,  extending  from  the  skull  to  the 
thorax.      The  most   striking  peculiarity,  by  Pio.  71. 

which  they  may  be  distinguished  from  those  of 
the  other  regions  of  the  trunk,  is  the  large 
foramen  in  the  transverse  processes. 

The  body  is  widest  transversely,  and  this 
disposition  increases  from  the  first  to  the  last 
of  the  series.  Its  upper  surface  is.  rendered 
transversely  concave  from  the  elevation  of  the 
lateral  borders ;  and  its  lower  surface  is  in  a 
less  degree  concave  in  the  opposite  direction  uppie  thw  or  a  cbtioal  ynn- 
from  the  prolongation  of  the  anterior  and  pos-  ~» ?^°*  ^  *""*!•  **  "»•  ••'^ 

,        ,  °_  ^-,  ,*^^,       1,  body;  2,8, aroh;  i,ipliioiMproe- 

tenor  borders.     From  this  arrangement  the  «■;  ft,truiiT»ne  proce«;  6»itift>- 
contiguous  bodies  interlock,  thus  aflfording  a  ~n»n;7,roporior«rticntarprooMi; 

.  °        8,  inferior  articular  proceM;  0,  elo- 

provision   against  dislocation  where  the  Verte-  TaUd  lateral  border  of  the  bodj. 

brse  are  smallest. 

The  arch  is  less  deep,  but  wider  than  in  the  dorsal  or  lumbar  vertebrsB ; 
and  the  spinal  foramen  is  trilateral,  with  rounded  angles,  and  larger  than 
in  the  other  true  vertebrsB.  The  upper  and  lower  intervertebral  notches 
are  nearly  equal  in  size. 

The  spinous  process  is  comparatively  short,  and  is  bifid  at  the 
extremity.  The  transverse  processes  are  also  comparatively  short,  and 
they  consist  of  two  portions.  The  posterior  portion,'  springing  from 
the  pedicle  of  the  vertebral  arch,  corresponds  with  the  transverse  processes 
of  the  dorsal  vertebrte,  while  the  anterior  portion  corresponds  with  the  ribs.' 
The  two  portions  being  conjoined  by  an  isthmus,  a  foramen^  is  formed. 


^  Yertebm  ooUi ;  t.  cerviois.  '  Parapophysis. 

'  Diapophysis.  *  F.  transTersarium ;  f.  vertebrale. 
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which,  in  the  case  of  the  upper  six  vertebrsB  of  the  neck,  iransmits  the 
vertebral  artery. 

The  upper  articular  processes  have  their  facets  directed  obliquely  back- 
ward and  upward ;  the  lower  ones,  downward  and  forward. 

The  description  thus  given  of  the  cervical  vertebrse  applies  especiiUly 
to  those  from  the  third  to  the  sixth  inclusive ;  the  remaining  three  pos- 
sess peculiarities  requiring  special  notice. 

The  first  cervical  vertebra  is  named  the  Atlas,^  from  its  supporting 
the  head.  It  is  an  irregular  ring,  and  is  broader  than  any  other  of  the 
vertebrae  of  the  neck.  The  large  space  included  by  the  ring  is  divided 
by  the  transverse  ligament  into  two  parts,  of  which  that  anterior  is  the 
smallest,  and  is  occupied  by  the  pivot-like  odontoid  process  of  the  second 
vertebra ;  the  posterior  portion  is  the  true  spinal  foramen. 
Anteriorly,  the  atlas  presents  a  short  transverse  bridge,  with  a  tubercle 

in  front,  and  a  smooth  articular 
^^'  '*"  facet  behind,  which  moves  on  the 

odontoid  process. 

The  arch  of  the  atlas  is  rounded, 
and  its  rudimental  spinous  process 
is  in  the  form  of  a  small  tuberosity. 
The  transverse  process  is  much 
prolonged  beyond  that  of  the  other 
Upper  VIEW  OF  THB  ATLAS.  1,  anterior  tubercle;     ccrvical  Vertebrae,  and  cnds  in  a 

2,  articular  fiicet  for  the  odontoid  process ;  3,  arch,  ^   ^  4-    u 

with  lU  rudimental  spinous  process;  4,  groove  for  rOUndea  tUDCrOSlty. 

the  vertebral  artery;  5,  transverse  process;  6,  Its  The    Uppcr    articular    prOCCSSCS 

fiLimmen;  7,  superior  articular  process;  8,  tuberoA-  «             ii>    x*      i                  'j.-       •      i*    • 

Ity  for  the  transven«  ligament.  ^O™  elliptical  COUCaVltieS  mchumg 

inwardly,  and  having  their  long 
diameter  directed  forward  and  inward.  They  articulate  with  the  occip- 
ital condyles,  and  are  the  centre  of  the  backward  and  forward  motion  of 
the  head.  The  lower  articular  processes  have  oval,  slightly  depressed 
facets,  directed  downward  and  inward. 

The  portions  of  the  atlas  forming  the  articular  processes  are  the 
thickest  and  strongest  of  the  bone ;  and  they  are  adapted  to  sustain  the 
pressure  of  the  skull,  which  is  subsequently  transmitted,  through  the 
obliquity  of  the  inferior  articular  processes,  to  the  body  of  the  second 
cervical  vertebra,  and  thence  through  all  the  other  vertebral  bodies. 

Between  the  position  of  the  upper  and  lower  articular  processes  intern- 
ally, is  a  tuberosity,  for  the  attachment  of  the  transverse  ligament,  which 
retains  the  odontoid  process  in  its  place. 

^  Atlaniion ;  astragalus. 
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The  intervertebral  notches  of  the  atlas  are  behind  the  articular  processes, 
those  below  being  the  smaller.  The  upper  ones  are  continuous  with  a 
groove  from  the  foramen  of  the  transverse  process,  and  transmit  the  ver- 
tebral arteries  in  their  course  to  the  occipital  foramen.  Sometimes 
these  upper  notches  are  converted  by  a  bridge  of  bone  into  foramina. 

The  second  cervical  vertebra  is  called  the  Ax'iB^^  from  its  supporting 
the  pivot  upon  which  the  atlas  and  the  skull 
together  rotate.  ^*®-  "^• 

The  body  of  the  axis  presents  a  median 
prominence  in  front,  and  its  upper  part  is  pro- 
longed into  the  pivot-like  odon'toid  proo'esBi' 
which  projects  within  the  circle  of  the  atlas. 
The  process  is  conical,  has  a  smooth  facet  in 
front  to  articulate  with  the  bridge  of  the  atlas, 
and  another  behind,  against  which  the  trans-  8n>i  ntw  or  thi  axis,  i,  body: 
verse  ligament  moves.      The  summit  and  sides  2.  odontoid  pro«-.;  a,  articular  ik. 

^    ^  oet;  4,  arch;  ft,  •plnotis  procoM;  6, 

are  also  impressed  by  the  attachment  of  the  transTerMproceM,  with  lu  foramen; 
ligaments  which  moderate  the  rotation  of  the  7'  ^  ■"J*^^'  •«*  '^^'^^^  ^"^^ 

*^  procmtM. 

head. 

The  arch  of  the  axis  is  more  robust  than  in  any  other  of  the  cervical 
vertebrflB.  The  spinous  process  is  comparatively  very  strong ;  and  it 
has  depressed  sides,  a  deep  groove  below,  and  a  clefb  extremity.  The 
transverse  process  is  the  shortest  in  the  cervical  series,  and  its  foramen 
ascends  at  first  beneath  the  upper  articular  processes,  and  then  turns 
abruptly  outward  and  backward. 

The  upper  articular  processes  are  oval  in  form  and  slightly  convex, 
and  rest  obliquely  upon  the  sides  of  the  body  and  the  pedicles.  They 
are  the  circle  of  the  rotary  movements  of  the  head,  while  the  odontoid 
process  is  the  centre. 

The  upper  intervertebral  notches  are  obsolete ;  while  those  below,  and 
other  parts  of  the  bone  in  this  position,  correspond  with  the  condition 
of  the  other  vertebrae  of  the  neck. 

The  last  cervical  vertebra*  partakes  strongly  of  the  characters  of  the 
dorsal  series,  and  is  particularly  remarkable  for  the  length  of  its  spinous 
process,  which  is  tuberous  at  the  end,  instead  of  being  cleft  as  in  the 
others. 

^  Yertebrm     denUta ;     epistropheus ;  '  P.  odontoideus,   or  odontoides ;    p. 

axon;  xnaschalista.  dentatus;  p.  dentiformis;  p.  pyrenoides. 

*  y.  proxninens. 
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THE  DORSAL  VERTEBRA. 

The  Dor'sal  vert'ebrsB,^  twelve  in  number,  form  the  bonj  axis  of  the 
thorax,  and  extend  from  the  neck  to  the  loins. 

The  most  characteristic  marks  by  which  they  may  be  distinguished 
from  other  rertebrsB  are  the  articular  facets  for  the  ribs. 

The  bodies  decrease  in  breadth  from  the  first  to  the  third,  then  are 

nearly  uniform  in  this  respect  to 
the  fifth,  and  afterwards  gpradnally 
increase  to  the  last  They  are 
more  demi-cylindroid  in  form  thaa 
either  those  of  the  neck  or  loins. 
Their  upper  and  lower  surfaces  an 
flat 

The  arches  are  smaller  and 
stronger  than  in  the  cervical  rerte- 
brse.  The  spinal  foramen  is  nearly 
circular,  and  is  smaller  than  in  the 

SiOK  Tnsw  OF  A  DOftSAL  TXRTEBKA.    1,  body ;  2,       IIGCK  or  loins. 
Mttcnlar  ftoets  fbr  ribs;  8,  wch;  4,  6,  fnterrerte-  The  loWCr  intervertebral  notchci 

ones. 

The  spinous  processes  are  long  and  narrow,  are  trilateral,  and  have  a 
tuberous  extremity.  They  are  directed  backward  and  downward,  suc- 
cessively increasing  in  the  latter  inclination  to  the  lower  ones  of  the 
series.  The  transverse  processes'  are  long  and  strong,  and  terminate 
in  a  thick  tuberosity.  They  are  directed  outward,  with  a  successively 
increasing  inclination  backward.  The  articular  processes  are  nearly  ver- 
tical ;  those  above  being  directed  backward,  those  below  forward. 

The  articular  facets  for  the  ribs  are  situated  one  at  the  upper  and 
lower  margin  of  the  body,  on  each  side  posteriorly,  and  another  in  front 
of  the  extremity  of  the  transverse  processes.  The  facets,  at  the  sides 
of  the  bodies  of  contiguous  vertebrsB,  together  form  pits,'  for  the  articu- 
lation of  the  head  of  the  ribs.  The  facet  of  the  transverse  process  articu- 
lates with  the  tubercle  of  the  ribs. 

The  bodies  of  the  first  and  last  two  dorsal  vertebr®  present  each  a 
complete  articular  facet  for  the  heads  of  the  corresponding  ribs. 


^  V.  dorsales ;  ▼.  thoracis ;  thoraoio  Tortebrse.  >  Diapophyses. 

'  FovesB  articulares. 
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THE  LUMBAR  VERTEBRA. 


The  Lom'bu:  Tert'ebne,'  fire  in  number,  form  the  bony  asia  of  the 
loiDS,  and  extend  from  the  thorax  to  the  pelvis.  Thejr  are  the  largest 
of  the  trae  rertebne,  and  are  readily  distingaished  from  the  others  by  the 
absence  of  a  foramen  in  the  transverse  processes  and  articular  facets  for 
ribs. 

The  bodies  are  oval  in  transverse  section,  and  snccessively  increase 
In  size  to  the  last.     As  in  the  dorsal 
series,  their  upper  and  lower  Borface  ^"'-  ' 

is  flat.    The  arches  are  strong,  and 
increase  in  width  from  first  to  last 

The  spinal  foramen  is  large 
and  trilateral.  The  intervertebral 
notches  are  large,  and  nearly  equal 
in  size  above  and  below. 

The  spinons  process  forms  a 
Btrong  vertical  pUt«  projecting 
backward  and  ending  in  a  thick- 
ened extremity. 

The  transverse  processes*  are  narrow,  directed  ontwardly,  and  snc- 
cessively increase  in  length  to  the  middle  of  the  series,  and  then  diminish 
to  the  last.  They  represent  ribs ;  while  the  part  corresponding  with  the 
transverse  processes  of  the  dorsal  vertebra  is  a  tubercle  projecting  from 
the  outer  side  of  the  npper  articular  process. 

The  articnlar  processes  are  vertical ;  the  npper  ones  being  directed 
toward,  while  the  lower  ones  are  directed  from  each  other,  by  which 
arrangement  those  of  the  contiguous  vertcbne  interlock,  and  thus  aid  in 
maintuning  the  articnlar  integrity  of  the  column,  where  it  has  no  lat«ral 
support  as  in  the  thorax. 

THE  FALSE  VERTEBRJ5. 

The  FalM  vnt'ebne'  are  so  called  because  they  consist  of  nine  seg- 
ments correspaDding  with  the  true  vertebre,  which  in  the  mature  condi- 
tion are  co-ossified  into  comparatively  few  pieces.  The  upper  five  pieces, 
co-ossified,  constitute  the  sacrum ;  the  lower  four  pieces  form  the  coccyx. 

>  T.  lumbalat ;  verlcbrio  of  ibe  lolnt.  *  rur>pDpli;i«a.  '  V.  apuriie. 
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The  Sa'emm'  is  a  triangiilar  bone,  inserted  obliquely  backwud  and 
downward  between  tho  bip  bones,  at  the  posterior  part  of  the  peWii 
Its  base  is  upward,  joining  the  last  Inmbar  rertebra ;  its  apex  down- 
ward, joining  the  coccyx. 


Jng  [be  arising]  HipAnLlDn  D(  ilw  bone  [pb> 
i;iiKnr,pl  2.  mcni  ^ntmlna;  3,  pronuiitoTj! 
;iiljir  BurfVe  tW  lli«  bIp  bone;  fi,  ncnl  bor- 

iceturthelut  Incubu' 


niin:B,.r 
with  lu 


u  pncoiai :  1, 2,  Bcnil  ouwl,  IcmlDUlBC  M 
■  notch  bnwKn  lh«  psUdn.  I,  i,  <tf  tbi  IM 
rlibnl  arch ;  3,  3,  mdiinnilal  inlcvlu  pne- 
Kt;  kmcral  Ibnuiliu;  0,0,  ndlBWDtU  bu- 
ne  prucnm:  '.  uttcalar  (nrlkn  Ss  tha  h^ 


It  is  carved  forward,  and  has  a  broad,  smooth,  cODcave  snrface  in 
front,  and  an  irregular,  narrower,  convex  sariace  behind.  It  varies  in 
degree  of  corTatnre  and  relation  of  length  with  breadth  in  different  indi- 
viduals, as  well  as  sexes.  As  a  general  rule,  it  is  more  cnrred  and 
longer  in  proportion  with  its  breadth  in  the  male. 

The  bone  corresponds  with  five  vertebra;,  whose  elements  are  more  or 
less  obscured  by  co-osaification  and  feeble  development. 

The  front  surface  of  the  sacmm  exhibits  four  transverse  lines,  indi- 
cating the  original  separation  of  the  bodies  of  the  sacral  vertebre. 
The  first  division  of  the  bone  presents  an  oval  articular  surface  for  the 


'Ob  sacrum;  oo  Utum;  ob  olabiuDi;  oa  baiitara;  as  slngiis;  vertebra  n 
lus;  lui;  duDis;  tubTerlebra;  hieroa  oBteon;  slbagiaii;  t«Iu1n. 
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body  of  the  last  lambar  vertebra,  and  the  last  division  a  similar  but 
smaller  surface  for  the  first  piece  of  the  coccyx. 

The  posterior  part  of  the  sacrum  is  composed  of  the  co-ossified  arches 
of  the  vertebral  segments.  The  fifth  arch  is  generally  incomplete  or 
open  at  its  back  part;  and  sometimes  this  condition  extends  to  the  arch 
above,  or  even  through  the  others. 

The  continuation  of  the  spinal  canal  is  called  the  sa'oral  oanalV  &nd 
is  trilateral.  It  diminishes  in  its  descent,  and  terminates  in  the  notch' 
produced  by  the  incompleteness  of  the  fifth  sacral  arch. 

In  front,  and  behind  the  sacrum,  on  each  side,  are  the  four  sa'oral 
fora'mina,'  which  communicate  with  the  sacral  canal,  and  correspond 
with  the  intervertebral  foramina.  They  successively  diminish  in  size 
from  above  downward,  and  transmit  the  sacral  nerves  and  blood-vessels. 
The  anterior  ones  are  the  larger,  and  lead  outwardly  into  grooves. 

The  spinous  processes  successively  diminish  in  size.  The  upper  three 
are  in  the  form  of  tubercles,  and  more  or  less  confluent  into  a  ridge.  The 
fourth  one  is  usually  cleft  into  two  tubercles,  which  likewise  conjoin  with 
those  above. 

The  upper  articular  processes  of  the  first  sacral  division  form  vertic- 
ally concave  facets  directed  backward  and  inward.  They  are  separated 
by  a  wide  notch,  which  is  occupied  by  the  last  pair  of  the  yellow  liga- 
ments. The  other  articular  processes  are  rudimental,  and  are  obscurely 
distinguishable  bounding  the  inner  side  of  the  posterior  sacral  foramina. 

The  wings^  or  lateral  portions  of  the  sacrum  correspond  with  the 
ribs  and  transverse  processes  of  the  dorsal  vertebrsB,  which  are  here 
fused  together,  so  as  to  afford  a  broad  surface  of  articulation  for  the 
hip  bones.  Below  the  surface  for  the  latter,  the  obtuse  margin  of  the 
bone  gives  attachment  to  the  sacro-ischiatic  ligaments.  The  rough  sur- 
face behind  the  articulation  gives  attachment  to  the  sacro-iliac  ligaments. 

THE  COCCYX. 

The  Coc'ojrx'  is  situated  at  the  lower  end  of  the  sacrum,  from  which  it 
curves  downward  and  forward.  It  corresponds  with  four  of  the  true 
vertebrse,  and  though  described  as  consisting  of  as  many  pieces,  it  pre- 
sents a  very  variable  condition  of  co-ossification  of  these. 

The  four  bones  successively  decrease  in  size,  and  as  vertebrae  become 

>  Canalifl  sacralis.  ^  Oi  cocoygis ;  caudal  Tertebrse ;  orup- 

'  Hiatus  sacralis.  per  bone ;  rump  bone ;  os  alagas ;  ossis 

*  F.  sacralia.  sacri  acumen ;  cauda ;  cuculus ;  uropy- 

*  AlsD  sacralisD.  gion. 


10*J 


THE  SKELETON. 


more  mdimental.    The  first  of  the  series  has  a  compressed  bodj,  with  oval 

articular  faces  for  coDJunction  with  the  sacmni 
and  the  second  bone  of  the  coccyx.  From 
each  side  projects  a  transverse  process.  This 
is  not  nnfreqnently  co-ossified  with  the  margin 
of  the  sacrum,  giving  rise  to  a  fifth  sacral  fora- 
men. Behind  the  body  on  each  side  is  another 
short  process/  which  corresponds  ¥rith  the 
pedicle  of  a  vertebral  arch. 

The  remaining  three  bones  present  mere 
flattened  bodies  successively  diminishing  in 
size. 

The  pieces  of  the  coccyx  correspond  with 
the  caudal  or  tail  vertebree  of  lower  animals. 


POSTKEIOR  VIKW  OF  TH*    COCCYX. 

1,  first  piece;  2,  2,  pedfclet  orn  Tcr- 
tebral  arch ;  3,  trausvorM  procewes ; 
4,  6.  8,  lower  three  pieces  of  the 
coccyXf  consisting  of  radimental 
vertebral  bodies. 


DEVELOPMENT  OP  THE  VERTEBRAS. 

Ossification  commences  in  the  vertebrse  about  the  seventh  or  eighth 
week  of  embryonic  life,  and  is  not  entirely  completed  until  near  the 
twenty-fifth  year  after  birth. 

As  a  general  rule,  each  true  vertebra  is  developed  from  three  principal 

ossific  points,  of  which  one  belongs  to  the  body,  and  one  to  each  side  of 

the  arch  with  its  processes.    To  these  are  added  five  epiphyses,  of  which 

three  arise  at  the  ends  of  the  spinous  and  transverse  processes,  and  the 

remaining  two  appear  as  thin  plates  on  the  articular  surfaces  of  the 

body. 

FiQ.  80. 


FiQ.  79. 


Detelopxjkkt  of  thb  TKRTBB&jB.  o,  Tertcbra 
of  a  foetus,  in  a  cartilaginous  condition,  with  three 
centres  of  oaslfication;  1,  2,  lateral  pieces;  3.  the 
body ;  6,  vertebra  of  an  infant  The  lateral  pieces, 
1. 2.  are  co-ossifted  at  the  spinous  process,  and  Join 
the  body  3,  at  the  sutures  4.  The  ends  of  the  trans- 
verse and  spinous  processes  yet  in  a  cartilaginous 
state. 


Detelopxext  of  trk  KPipnTsu  TO  Tm  ynn- 
VRM.  a,  dorsal  vertebra,  with  the  epIphjHS  4^  i^ 
to  the  transverse  processes;  6,  to  the  wpioofm  pro- 
cess; and  7.  to  the  body ;  6,  arch  with  ita  prooesns; 
and  c,  body  of  a  lumbar  vertebra;  4,  6,  epiphyses 
of  the  transverse  processes;  6,  of  the  apliioiu  po> 
cess ;  7,  8,  of  the  body;  0, 10,  of  tuberclea  of  Um 
upper  articular  processes. 


1  Cornua  sacralia. 
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The  atlas  is  usually  dereloped  from  three  principal  points  onlj.  The 
axis  has  two  additional  points  for  the  odontoid  process.  The  anterior 
division  of  the  transverse  process  of  the  last  cervical  vertebra  sometimes 
has  a  distinct  ossific  point,  and  this  is  occasionally  developed  into  a  rudi- 
mental  and  movable  rib. 

The  lumbar  vertebrsB  have  epiphyses  at  the  ends  of  the  transverse 
processes  corresponding  with  ribs,  as  well  as  those  upon  the  tubercles 
which  represent  the  true  transverse  processes. 

The  sacrum  has  three  principal  points  of  ossification  for  each  division, 
as  in  the  true  vertebrsB.  In  addition  to  these,  epiphysial  plates  form  on 
the  articular  surfaces  of  the  bodies ;  points  originate  on  each  side  of  the 
upper  three  divisions  representing  ribs ;  and  subsequently  two  epiphysial 
plates  originate  at  each  lateral  border  of  the  bone. 

In  the  coccyx  each  bone  is  developed  from  a  single  ossific  centre. 

ARTICULATIONS  OP  THE  VERTEBRAL  COLUMN. 

The  ligaments  which  connect  the  different  pieces  of  the  vertebral 
column  together  and  with  the  skull  are  as  follows : — 

Twenty-seven  intervertebral  ligaments. 

Twenty-three  pairs  of  yellow  ligaments. 

The  anterior  vertebral  ligament. 

The  posterior  vertebral  ligament. 

Twenty-five  pairs  of  capsular  ligaments. 

The  supra-spinous  ligament. 

The  interspinous  ligaments. 

The  nuchal  ligament 

The  anterior  and  posterior  occipito-atloid  ligaments. 

The  anterior  and  posterior  atlo-axoid  ligaments. 

The  transverse  ligament. 

Three  odontoid  ligaments. 

The  Intervert'ebral  liga'menti^  or  diiks  are  plates  of  fibro-cartilage 
interposed  between  the  bodies  of  the  vertebrae,  except  the  atlas  and 
axis,  constituting  a  most  tenacious  but  pliant  means  of  connection. 
They  vary  in  thickness  in  different  parts  of  the  vertebral  column ;  being 
thickest  in  the  lumbar  region,  and  thinnest  in  the  coccyx  and  dorsal 
region.  They  also  vary  in  this  respect  in  different  parts  of  themselves ; 
thus,  the  disks  of  the  cervical  and  lumbar  regions  are  thickest  in  front, 
while  those  of  the  dorsal  region  are  somewhat  thicker  behind.     To  this 


1  Ligmenta  interrertebralia;   ilbro-cartilagines  intcnrertebrales ;   interrertabral 
sobttanee,  cartilages,  or  fibro-oartilaget. 
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urangemeDt,  together  with  the  more  or  less  wedge-like  condition  of  tiie 
Tertcbral  bodies,  the  curves  of  the  vertical  column  are  dne,  excepting 
that  of  the  sacram,  which  bclongH  to  the  beading  of  the  bone  itself 


■.irith  tbtte 

ibril  llgmiKnt.  ' 
LT«lDp«d  bj  ■  CKfmLmr  lljcuneDt,  uv  JlilD  TPpn- 
c  1  £,  pulpj  Bbrocutiliga.  aented,    1, 1.  nacoDtrlc  l&jn"  oflbnua  tlann,  ciut1ii(  oat' 

nrd] J ;  2, 1,  amcrnMc  liyui  cnrTing  luarudlj ;  1,  ylfj 
abpxamiigs  Id  tbe  middle. 

Each  inteirertebral  ligament  is  composed  at  the  circumference  of  con- 
centric lajers  of  fibrous  tisi^ne,  and  &t  tbe  centre  of  a  pulp-like  Gbro-car^ 
tilage.  The  concentric  layers  consist  of  short  bundles  of  fibres  extended 
obliquely  between  the  Yertebrse  and  succesaiTely  alternating  in  direction 
in  the  difierent  layers,  so  that  if  the  first  proceeds  from  left  to  right,  the 
second  take  their  course  in  the  reverse  direction,  and  so  on  throng  the 
series.  The  concentric  layers  are  not  quite  vertical,  but  the  more  super- 
ficial ones  bend  outwardly,  while  the  deeper  ones  bend  inwardly. 

The  interior  pulp-like  fibro -cartilage  appears  to  be  closely  compressed 
in  its  position  ;  so  that  when  an  intervertebral  disk  is  cnt  throngh,  the 
fibro -cartilage  rises  above  the  level  of  the  exposed  surface. 

The  intervertebral  ligaments,  while  firmly  associating  the  segments 
of  the  vertebral  column,  at  the  same  time  give  it  a  decided  though 
restricted  flexibility.  Tbe  exterior  concentric  fibrous  layers  strongly 
attach  the  vertebral  bodies,  while  their  alternately  crossing  arrango- 
ment  permits  a  slight  degree  of  torsion  or  twisting  motion ;  and  at  the 
same  time  the  interior  compressed  fibro -cartilage  gives  elasticity  to  the 
structure. 

Under  pressure  of  the  body  in  its  erect  position,  the  cnrratnre  of  the 
concentric  layers  of  the  intervertebral  ligaments  increases,  and  the  fibrons 
bundles  composing  them  become  more  depressed,  so  that  tlie  tnink 
diminishes  in  length.   In  the  recumbent  position,  pressure  being  removed, 
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the  condition  is  reversed  ;  and  in  this  manner  may  be  explained  tlie  Tact 
that  a  man  is  slightl]'  taller  on  rising  from  bed  in  tbo  morning  than  on 
retiring  at  niglit. 

In  the  conjunction  of  the  vertebral  bodies  by  means  of  tlie  interverte- 
bral ligaments,  we  may  discover  some  analogy  to  the  ball-and-socket 
joint,  which  allows  movement  in  all  directions,  though  in  this  case  it  is 
of  a  very  restricted  character.  Tbc  interior  compressed  fibro-cartilage  of 
the  disks  between  the  resisting  vertebral  bodies  serves  the  part  of  a  ball, 
while  the  exterior  concentric  layers  of  alternately  crossing  fibrous  bun- 
dles act  as  check  ligaments.  The  entire  arrangement  is  an  admirable 
provision,  to  give  a  slight  degree  of  movement  in  all  directions  to  the 
Tertebral  colnmn  without  endangering  the  integrity  of  the  delicate  nerv- 
ons  cord  which  it  inclosea  and  protects. 

The  Tftllow  lig'amenti,'  of  which  there  are  twenty-four  pairs,  situ- 
ated between  the  vertebral  arches  from  the  axis  to  the  sacrum,  are  moat 
distinctly  seen  within  the  spinal  ca- 
nal.    They  are  attached  to  the  an-  *"'"■  *^- 
terior  surface  of  the  lower  part  of 
the  arches  above,  and  the  posterior 
surface  of  the  upper  part  of  those 
below,  between  the  position  of  the 
spinous  and  transverse  processes. 
They  are  composed  of  yellow,  elas- 
tic tissue,  the  fibres  of  which  are 
extended    between    the    vertebral 
arches. 

The  Antsrior  Tsrt'ehnl  lig'a- 
ment*  is  a  strong  band  extending 
the  entire  length  of  the  vertebral 
column,  from  the  basilar  process  of 
the  occipital  bone  to  the  end  of  the  coccyx.  Its  upper  extremity  forms  a 
rounded  end,  and  is  usaally  viewed  as  a  distinct  ligament.*  It  widens  in 
its  descent,  is  thickest  and  most  obvious  opposite  the  vertebral  bodies, 
thinnest  upon  the  sacrum,  and  adheres  most  tightly  to  the  intervertebral 
disks  and  the  contiguous  margins  of  the  vertebral  bodies.  It  in  com- 
posed of  closely  associated  bundles  of  fibres,  of  which  the  superficial 

1  L.  Abtb  :  1.  lubflftva ;  1.  inlcrcruralia.  (uola  longiludinnliB  anlerior.    lu  lower 

*  Anterior    oommon    tignment;    Ug»-  end,  the  1.  uoro-cooojgaum  anleTlna. 

Benlnm  longitudlDnlB   anleriui;  I.  nor-  '  Aaterior  middle  oeoipilo-atloid  llgt- 

poribuB  Tertebraram  oonnuDe  aaleriul;  ment. 
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extend  the  leturth  of  three  or  four  vertebrffi ;  those  deepoT) 

of  two  or  three ;  and  the  deepest,  between  the  contignous  vertebra. 


tm  iin.  front  iIbw.  1,  origin  t 
lilml  llguiwnl  frnm  Uw  IwriU 

rior  OCclpiliHIlMll    ligWMBt  ol] 


of  Chorllw.  vivwpd  Infronr.     1.  porClmi  of  Uwbi^ 
t<!ih>r  Tontlinl  llgamrnl :  S.ralliiUnK  Ugunnl :  t, 

of  thi>  hnit  of  lbs  Hl>,  UM  opirn,  ■nd  (tJiRilUi^ 
<h»  iDl^inrUcalu  UtiuiiiDI  H)>*nUngtwuq'uoikl 


This  ligament,  besides  forming  a  strong  bond  of  union  to  the  verte- 
brte,  also  affords  an  origin  to  the  crura  of  the  diaphragm,  and  girei    i 
Bttachment  to  the  pharynx  and  cesophagus,  the  oorta,  thoracic  duct, 
azygos  vein,  and  inferior  cava. 

The  Posterior  Tert'ebral  lig'ament'  is  a  strong  lilirong  liaud,  with  fcs- 


.amaeattitit 
IfgDiBMiU.  Tlenred  rnmi  MlilBd: 
*rtcbni  iUThf4  haTlng  bocn  nmoitd.     1, 
Frtebnl  UgaurnU;  S,  pnlicliai  of  Uw  n*te- 
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tooned  margins,  situated  within  the  spinal  canal,  and  extending  from  the 
inner  surface  of  the  basilar  process  of  the  occipital  bone  to  the  end  of 
the  coccyx.  In  its  course  it  widens  opposite  the  intervertebral  disks,  to 
which  and  the  contiguous  margins  of  the  vertebral  bodies  it  tightly 
adheres ;  and  it  narrows  toward  the  middle  of  the  latter,  from  which  it 
is  separated  by  the  transverse  veins  of  the  spinal  sinuses. 

The  articular  processes  of  the  vertebrsB  are  invested  with  cartilage ; 
and  each  joint  possesses  a  synovial  membrane  and  a  thin  capsular  liga- 
ment.' The  extent  of  motion  in  the  joints  formed  by  the  vertebral  artic- 
ular processes  generally  is  very  feeble,  consisting  only  of  a  slight  gliding 
in  the  bending  of  the  vertebral  column. 

The  Sn^pim^i'iuyili  lig'amenf  is  a  thin  fibrous  band  connecting  the 
summits  of  the  spinous  processes  from  the  last  cervical  vertebra  to  the 
end  of  the  coccyx.  It  is  strongest  in  the  lumbar  region,  and  is  continu- 
ous at  its  upper  extremity  with  the  nuchal  ligament.  Its  lower  extremity, 
by  expanding,  closes,  in  this  position,  the  spinal  canal. 

The  Intertpi'nous  lig^amenti^  are  thin  fibrous  membranes  connecting 
the  contiguous  spinous  processes  of  the  vertebrse,  and  extending  from  the 
former  ligament 

The  Hu'ohal  lig'ament^  is  a  partition  of  loose  fibrous  tissue,  separat- 
ing the  muscles  of  the  two  sides  of  the  neck,  and  extending  from  the 
cervical  spinous  processes  along  the  median  line  of  the  occipital  bone  to 
the  occipital  protuberance.  In  man  this  ligament  is  a  mere  rudiment  of 
the  powerful  elastic  nuchal  ligament  which  sustains  the  pendant  head  in 
quadrupeds. 

ARTICULATIONS  OP  THE  OCCIPITAL  BONE,  THE  ATLAS,  AND 

THE  AXIS. 

The  Anterior  and  poiterior  oooip'ito-atloid  Ug^amenti'  are  thin,  broad 
fibrous  membranes  extended  between  the  contiguous  borders  of  the 
occipital  foramen  and  atlas,  before  and  behind  the  position  of  the  con- 
dyles and  articular  processes. 


1  Posterior  common  ligament ;  1.  longi- 
tudinale  posterius;  1.  corporibus  verle- 
brerum  posterius;  fascia  longitudinalis 
postica.  The  upper  extremity,  usually 
described  as  distinct,  with  the  names 
apparatus  Ugamentosue,  membrana  liga- 
mentosa,  and  occipito-azoidean  ligament. 

'  Ligament  a  prooessuum  obliquorum. 

*  Ligamentum  apicum ;  its  lower  end, 
the  lig.  sncro-coccygeum  posticum. 


^  Lig.  interspinalia;  membrana  inter- 
spinalis 

^  Lig.  nuohsB ;  fascia  nuchalis ;  paxy- 
waxy ;  paxwax ;  packwax ;  faxwax ;  tax- 
wax  ;  lig.  oenrical ;  descending  ligament 
of  Diemerbroeck. 

*  Membrana  annuli  anierioris  et  pos- 
terioris  atlantis;  m.  obturatoria  ante- 
rior et  posterior. 


112 


THE  SEELETOK. 


The  Anterior  and  poiterior  atlo-ftx'oid  lig'unaiti  are  likewise  thJi 
fibroQH  membranes,  the  former  connecting  the  anterior  bridge  of  the  atlai 
with  the  front  of  the  body  of  the  axis,  and  the  latter  connecting  the 
contiguous  borders  of  the  arches  of  the  atlas  and  axis. 


iw.     1,  nrlgln  of  lh»  unKrior 

Tuu  cnTuiu  TOTnu.    1,  ulu;  %  uhi  1. 

;  3.  >nten»T  mlplbHitlnld  Wgi- 

p«C«1ar  DcdpKoaUold  ll«u»nl;  Lc^mUrl^ 

unrntK  of  tbi  ucdplbl  eDDdflH  uhI  utlrnkr 

T*rt*br»l  llgnnipnli  4.  mtwlor 

pruiHM  or  th«  atlui  t,  poitirlor  mOit^aiM  llf*- 

t;S,B,7.c.p.Bl«-llgimcnl.of 

DQDt:  ^opmUrUpunnitiDrUKUticiiluine- 

cmpnLHT  llgunvnit  of  tlv  w 


The  membranes  constituting  the  above  fonr  ligaments  are  compara- 
tively loose  and  flexible,  so  as  not  to  interfere  with  the  pecniiar  move- 
ments of  tlic  skull  and  first  pair  of  cervical  vertebrte. 

The  capsular  ligaments  of  the  articular  processes  of  the  occiput,  atlas, 
and  axis  are  likewise  comparatively  loose,  so  as  to  permit  rotation, 
flexion,  and  extension  of  the  head. 

!,,„  oj,  The  Trana'Terw  li^'ameat'  is  a 

strong  band  extended  between  the 
tnberclcs  on  the  inner  side  of  the 
atlas,  and  aervea  the  purpose  of  re- 
taining the  odontoid  process  of  the 
axis  in  its  proper  position.  To 
render  its  functions  more  effective, 
it  sends  from  its  middle  a  process 
upward,  to  be  attached  to  the  ante- 
rior border  of  the  occipital  fora- 
men, and  another  one  downward, 
to  be  attached  at  the  root  of  the 
odontoid  process,  bo  that  altogether 
it  has  a  crucial  form.* 


nxlplUl  .niJ  l«o  l«H«  boM 
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<  L.  lraa»Tereum  atlantia;  1.  tnn»Terw1e. 


'  L.  eruaiatum. 
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The  Odon'toid  lig'amenti^  are  three  bands  which  ascend  from  the 
sides  and  summit  of  the  odontoid  process  of  the  axis,  to  be  attached  to 
the  anterior  border  of  the  occipital  foramen.  The  lateral  bands  are 
much  stronger  than  the  middle  one.  These  ligaments  serve  to  limit  the 
rotary  movement  of  the  head. 

The  contiguous  surfaces  of  the  odontoid  process  and  atlas  are  invested 
with  cartilage,  and  form  a  joint  lined  with  a  synovial  membrane  and  en- 
circled with  a  capsular  ligament.'  A  similar  joint  is  formed  between  the 
odontoid  process  and  the  transverse  ligament 

The  movements  of  flexion  and  extension  of  the  head,  as  before  indi- 
cated, occur  between  the  occipital  bone  and  atlas,  for  which  the  pecu- 
liar construction  of  the  condyles  of  the  former  and  articular  processes 
of  the  latter  are  well  adapted ;  while  they  are  limited  in  extent  by  the 
capsular,  occipito-atloid,  and  nuchal  ligaments.  The  rotary  movement 
of  the  head  occurs  between  the  atlas  and  axis ;  the  centre  of  motion 
being  the  odontoid  process,  and  the  circle  of  rotation  the  contiguous 
articular  processes.  It  is  limited  by  the  capsular,  atlo-axoid,  and  odon- 
toid ligaments.  The  general  flexibility  of  the  cervical  portion  of  the 
vertebral  column  permits  a  slight  increase  in  the  movements  indicated. 

THB  VERTEBRAL  COLUMN  VIEWED  ENTIRE. 

The  Vertebral  coliunn  averages  about  two  and  a  quarter  feet  in  length, 
and  varies  but  little  in  this  respect  in  comparison  with  the  stature  of 
persons,  the  difference  depending  more  on  the  proportionate  length  of  the 
lower  extremities. 

The  first  vertebra  forms  a  capital  to  the  column  sustaining  the  head. 
The  other  true  vertebraB  successively  increase  in  bulk,  forming  a  tapering 
column  resting  with  its  base  upon  the  sacrum,  which,  like  the  key-stone 
of  an  arch,  is  inserted  between  the  hip  bones. 

The  breadth  of  the  vertebrse  increases  from  the  second  to  the  seventh, 
then  decreases  to  the  fourth  of  the  dorsal  region,  and  afterwards  grad- 
ually increases  again  to  the  sacrum,  which  rapidly  diminishes  to  the  end 
of  the  coccyx.  The  height  of  the  cervical  vertebrsB  is  nearly  uniform ; 
the  others  gradually  increase  in  this  respect  to  the  last. 

The  intervertebral  ligaments  gradually  increase  in  thickness  from  the 
third  dorsal  vertebra  to  the  sacrum.  Above  the  former  point  they 
increase  to  the  middle  of  the  neck,  and  then  again  decrease. 

^  ligamenta  alftri*  *nd  1.  reotom  medium ;  L  dentil  taspensorium ;  moderator  and 
middle  etimight  ligaments.  '  Vaginal  ligament 

8     . 
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The  intervals  between  the  vertebral  arches  are  occupied  by  the  yellow 
ligaments.  They  are  widest  in  the  loins,  and  least  so  in  the  lower  po^ 
tion  of  the  neck  and  back. 

The  spi'nal  canal'^  is  largest  and  is  triangular  in  the  neck  and  loins^ 
is  narrower  and  cylindrical  in  the  dorsal  region,  and  is  smallest  and 
triangular  in  the  sacrum. 

The  intervertebral  foramina  increase  in  size  from  the  first  to  the  last; 
the  sacral  foramina  successively  decrease. 

The  spaces  between  the  spinous  and  transverse  processes  constitole 
the  vertebral  gutters,  and  are  occupied  by  the  extensor  muscles  of  the 
back. 

Viewed  in  profile,  the  vertebral  column  presents  a  seriesof  four  cnrrei, 
which,  except  in  the  case  of  the  sacrum,  depend  on  the  difference  in 
thickness  between  the  fore  and  back  parts  of  the  vertebral  bodies  and 
the  intervertebral  disks.  In  the  neck  and  loins  the  convexity  of  the 
curves  is  directed  forward,  in  the  dorsal  region  and  pelvis  backward. 
The  strongest  degree  of  convexity  is  that  presented  in  the  loins ;  its 
lower  part  being  produced  by  the  promontory  of  the  sacrum. 

The  curvatures  commence  to  become  particularly  evident  with  the  fint 
efforts  of  the  child  to  stand  or  walk ;  prior  to  this  period  the  vertebral 
column  being  nearly  straight. 

More  or  less  lateral  curvature  is  quite  frequently  observable  in  the 
dorsal  region,  most  usually  with  the  convexity  toward  the  right.  This 
abnormal  character  appears  to  depend  on  the  excess  of  muscular  acti(m 
upon  the  side  to  which  the  convexity  is  directed. 

The  sacrum  is  the  only  portion  of  the  vertebral  column  which  is 
entirely  immovable,  and  it  is  through  this  bone  that  the  weight  of  the 
trunk  is  communicated  to  the  lower  extremities.  The  mobility  in  other 
portions  of  the  vertebral  column  varies,  being  greatest  in  the  cervical 
region,  and  least  in  the  dorsal  region. 

The  motions  of  the  vertebral  column,  though  very  restricted,  occur  in 
all  directions ;  being  those  of  flexion  and  extension,  bending  to  either 
side,  and  rotation  upon  its  axis. 

THE  RIBS. 

The  Kibs,'  of  which  there  are  twelve  pairs,  form  a  series  of  narrow 
arches  on  each  side  of  the  trunk,  extending  from  the  dorsal  vertebrs 
toward  the  sternum.     Anteriorly  they  are  prolonged  by  the  cos'tal  ear'- 


^  Vertebral  canal ;    raohidian  oanal ;  *  Co8t» ;     pleura ;    plewrapophyses ; 

oanalis  medullaa  spinalis*    specus  pro      pleuromata. 
medulla  spinali,  or  vertebralis ;  solen. 
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UlagM.*  The  npper  Beren  piin  Join  the  side  of  the  sternam  through  the 
)att«r,  and  are  called  true  or  ater'iul  rfln.*  Of  the  othere,  caUed  &1m 
or  aster'nal  ribt,*  three  aucceesively  join  one  another  and  the  cartilage 
of  the  last  tme  rib,  by  means  of  their  cartilages.  The  remaining;  two 
have  their  cartilages  nnattached,  and  are  thence  called  free  or  floating 
ribt.* 

The  ribs  snccesslrelj  increase  In  length  from  Hie  first  to  ttie  eighth, 
and  then  decrease  to  the  last  one. 

Id  breadth  and  degree  of  carra-  ^"'-  '^* 

tore  thef  gradnally  diminish  from 
first  to  last.  In  direction  from  the 
vertebral  colnmn,  they  are  first  di- 
rected  from  the  bodies  outward 
and  backward  to  the  transverse 
proceases,  from  thence  outward  and 
slightly  forward,  and  snbseqnently 
more  abmptly  forward  and  inward. 
In  proceeding  from  the  rertebrte 
they  likewise  incline  downward,  bo 
that  their  anterior  extremity  is 
lower  than  the  posterior.  In  the 
latter  direction  the  ribs  exhibit  a 
alight  twist,  so  that  they  will  not 
'  lie  with  their  whole  length  In  con- 
tact with  a  level  surface. 

The  ribs  have  an  outer  and  inner 
broad  smooth  surface ;  an  upper 
Tonnded  border  and  a  lower  sharp  la,  iha  Knoih  n- 
one.  Within  the  greater  part  of 
the  length  of  the  lower  border 
there  is  a  groove*  for  the  intercostal  blood-vessels. 

The  posterior  extremity  of  a  rib  is  the  head,'  and  this  presents  two 
articular  facets,  separated  by  a  slight  ridge,  which  articulate  with  the 
corresponding  facets  of  a  contignons  pair  of  vertebral  bodies.  The 
narrow  part  of  the  rib  succeeding  the  head  Is  its  neok,'  and  this  is  bounded 
externally  by  the  tn^wrole,'  upon  which  is  an  articular  facet  for  the 
transverse  process  of  the  lower  of  the  two  vertebna  joined  by  the 


B  riU;  IS, 


iCaiUlagiiiM 


pophy- 


■  CootN  T«rM  i  0.  gennliiB ;  a.  BternKlei. 
*  Ca«t«  (pnrbs ;  a.  mendous ;  a.  Mter- 


*  CoBiB  floatuuitei 
■  Sulcus  omUHi. 

*  CapltnliuD  ooiM. 
'Carrixi  oolliun. 

*  TnlMrailnm. 
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head  of  the  rib.  Externally  to  the  tubercle  is  a  rongh  mark  called  the 
angle/  corresponding  with  the  point  at  which  the  rib  is  rather  abruptly 
directed  forward.  The  distance  of  the  angle  from  the  tubercle  snoces- 
siyelj  increases  from  the  first  to  the  last  rib. 

The  anterior  extremity  of  the  rib  is  the  most  compressed  portion,  ii 
obtuse  at  both  borders,  and  is  continuous  with  its  costal  cartilage,  whidi, 
after  separation  by  maceration,  leaves  an  elliptical  pit  at  the  end  of  the 
bone. 

The  broad  surfaces  of  the  ribs  are  so  arranged  in  succession  that  the 
outer  ones  present  the  periphery  of  an  oval,  and  the  inner  ones  in  the 
same  manner  are  related  to  the  interior  of  an  oval. 

Several  of  the  ribs  present  exceptional  characters  to  those  g^yen  ib 
the  general  account.  The  first  rib  has  no  twist,  has  its  broad  snr&ces 
directed  upward  and  downward,  and  its  borders,  which  are  narrow,  inward 
and  outward.  The  upper  surface  at  its  fore  part  is  marked  by  two  slight 
impressions  produced  by  the  subclavian  blood-vessels.  The  head  presents 
but  a  single  articular  facet.  The  eleventh  and  twelfth  ribs  are  compara- 
tively feebly  developed ;  have  only  one  articular  facet  to  the  head,  and 
have  no  tubercle. 

The  Cos'tal  car'tilages'  successively  increase  in  length  from  the  first 
to  the  seventh,  and  then  decrease  to  the  last.  Their  direction  is  one  of 
convergence  toward  the  sternum ;  the  first  one  descends,  that  succeeding 
is  horizontal,  and  the  others  gradually  become  more  and  more  ascending. 

The  outer  extremity  of  the  costal  cartilages  is  absolutely  continuous 
with  the  structure  of  the  ribs.  The  inner  extremity  of  those  of  the  true 
ribs,  except  the  first  pair,  forms  a  movable  articulation  with  the  side  of 
the  sternum.  The  inner  end  of  the  succeeding  three  pairs  of  cartUages 
is  pointed  and  attached  to  the  cartilage  next  above.  The  last  two  pairs 
of  costal  cartilages  are  pointed  and  free. 

Between  the  fifth  to  the  eighth  pair  of  costal  cartilages,  proceaaes 
usually  exist  blending  their  contiguous  borders  together. 

The  ribs  commence  ossification  even  before  the  vertebrse.  They  are 
formed  from  a  principal  piece,  an  epiphysis  for  the  head,  and  another  for 
the  tubercle,  except  in  the  last  two  pairs,  which  have  no  epiphysis  for 
the  latter  process. 

Usually  after  the  prime  of  life,  in  the  male,  the  costal  cartilages 
become  partially  ossified,  but  in  the  female  this  is  much  less  liable  to 
occur,  and  then  only  in  advanced  age. 

>  AnguluB,  or  cubitus  oostsB.  '  Cartilagines  oostarum;  hnnapophjses. 
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THE  STERNUM. 

The  Stei/niun  or  breast  bone^  is  situated  in  the  median  line,  in  front  of 
the  thorax,  sloping  from  above  downward  and  forward.  It  is  long, 
broad,  and  nearly  flat,  and  bears  a  general  resemblance  to  the  ancient 
broad-sword,  from  which  the  older  anatomists  called  its  three  pieces  the 
handle,  the  blade,  and  the  point.  Its  anterior  surface  is  slightly  convex ; 
its  posterior  snrface  slightly  concave.  In  structure  it  is  light  and  spongy, 
and  is  invested  with  a  thin  layer  of  moderately  compact  substance. 

The  handle  or  first  piece'  is  the  broadest  and  thickest  bone  of  the 
sternum.  It  is  irregularly  hexahedral ;  slightly  convex  in  front,  and 
slightly  concave  behind.  Its  upper  border  is  thick,  rounded,  and  trans- 
versely concave  ;•  its  lower  border  is  straight,  and  joins  the  second  bone 
of  the  sternum.  The  upper,  short,  lateral  border  slopes  off  and  articu- 
lates with  the  clavicle.*  The  lower,  long,  lateral  border  curves  downward 
and  inward ;  its  upper  end  is  continuous  with  the  first  costal  cartilage ; 
its  lower  end  articulates  with  part  of  the  second  costal  cartilage. 

The  second  piece  or  body^  is  the  longest  portion  of  the  sternum.  It 
is  oblong,  quadrate  in  form,  and  usually  widest  at  its  lower  part.  Its 
anterior  and  posterior  surfaces  are  nearly  flat,  and  are  commonly  more 
or  less  marked  by  several  transverse  lines  indicating  the  original  separa- 
tion of  the  bone  into  parts.  Its  lateral  borders  present  successively,  first, 
at  the  upper  end  an  articular  surface  forming  part  of  the  articulation 
for  the  second  costal  cartilage,  then  four  notches  for  the  third  to  the  sixth 
costal  cartilages  inclusive,  and  finally,  at  the  lower  end  a  surface  for  part 
of  the  seventh  costal  cartilage.  The  distance  between  these  articulations 
successively  decreases  from  above  downward. 

The  third  piece  or  point*  of  the  sternum  is  usually  the  narrowest, 
thinnest,  and  shortest  portion.  It  is  quite  variable  in  shape,  being  flat, 
long  and  pointed,  or  ensiform;  tongue-shaped,  or  discoidal;  or  it  is 
forked.  It  commences  ossification  several  years  after  birth,  and  even  in 
advanced  age  is  rarely  entirely  ossified ;  hence  its  name  of  en'siform 
ear^tilageJ  With  the  commencement  of  its  lateral  border,  the  seventh 
costal  cartilage  partially  articulates. 

The  upper  two  pieces  of  the  sternum  commence  ossification  about  the 
fifth  or  sixth  month  of  foetal  life ;  and  they  do  so  from  a  variable  number 

^  Stemon ;  os  peotoris ;  o.  xiphoides ;  *  Inoisura  olavioularis. 

o.  gladioli ;  o.  ensiforme ;  o.  asser ;  soa-  ^  Corpus ;  blade ;  mesostemum. 

torn  pectoris,  or  cordis ;  hsBmal  spine.  '  Processus  ziphoideus ;  p.  mucrona- 

'Manobrium;  epistemum.  ins;  p.  eDsiformis ;  hypostemum. 

*  Incisora  semilunaris ;  os  jugularis.  ^  Cartilage  ensiformis. 
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of  pointB.  At  puberty  the  handle  forms  a  single  bone ;  the  bodj  nsudlj 
presents  five  segments,  which  snccessirelj  co-ossify  firom  below  opwud. 
Generally  the  three  pieces  or  bones  of  the  stemnm  remwD  separated,  bat 
freqacntly  the  upper  two  become  united,  and  occasionallj  in  old  age  all 
three  are  found  co-ossified. 

The  stemnm  is  variable  in  its  fonn  in  different  indiriduals,  principallj 
in  the  proportion  of  length  and  breadth  of  the  different  pieces. 

Artionlatioui  of  the  BtarnnaL — The  three  pieces  of  the  atemom  an 
conjoined  by  fibro -cartilage,  and  are  much  strengthened  in  their  onion 
by  a  thick  fibrons  investment,  partially  derived  from  the  coato-stflmal 
ligaments. 

ARTICULATIONS  OP  THE  EIBS  WITH  THE  VBBTEBE^  AND 
STERNUM. 

Cofto-vertehral  artionlatioiu. — The  articulation  between  the  head  of 
the  ribs  and  the  bodies  of  the  dorsal  vertebne  is  surrounded  with  a  o^'- 
nlar  ligf'ament,  and,  except  in  the  case  of  that  of  the  first  and  the  lut 
two  ribs,  is  divided  into  two  parts  by  an  interartio'alaT  lig'amanti' 


th«  uUrloT  nrtabral  UgunoDt ;  X,  ndlitliig  Ilg»- 
*rw  Ugunvpt :  4,  ir^ 
llcuhtlon  of  Ihe  bold  of  Uu  rib  laid  op 
Inc  the  cutt;  dlTldsd  Intaitinibjuiltiunrttcatir 
ngwiwiit. 

which  is  a  short  band  connecting  the  ridge  on  the  head  of  the  ribe  with 
the  contiguous  intervertebral  disk.  In  frout  the  articulation  is  strength- 
ened by  the  n'diating  Ug'ament,'  consisting  of  three  bands  diverging 

'  L.  intATknioulare;  1.  trftnrreraun.  '  L.  oapitoU  OMt»  antwloa;  L  radlaUm. 
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from  the  head  of  the  rib  to  the  sides  of  the  contigaons  pair  of  vertebral 
bodies  and  the  intervertebral  disk. 

The  slightly  movable  articulation  between  the  tubercle  of  the  upper 
ten  ribs  and  the  neighboring  transverse  processes  of  the  dorsal  vertebr® 
is  likewise  surrounded  with  a  oap'tular  lig^ament.  Besides  this,  each  rib 
is  connected  with  the  transverse  processes  by  three  ligaments,  as  follows : 

The  anterior  eos'to-transVerse  lig'ament' — This  is  a  membranous 
band  connecting  the  neck  of  the  rib  with  the  transverse  process  above. 

The  posterior  cos'to-trans Verse  lig'ament* — This  is  a  short  band 
connecting  the  tubercle  of  the  ribs  with  the  end  of  the  contiguous  trans- 
verse process. 

The  middle  cos'to-trans'yersa  lig'ament.' — This  consists  of  short 
fibres  intervening  between  the  neck  of  the  rib  and  the  contiguous  trans- 
verse process. 

Crosto-stemal  artioulations. — The  costal  cartilages,  except  the  first, 
form  articulations  with  the  side  of  the  sternum  surrounded  by  capsular 
ligaments  and  lined  with  synovial  membranes.  Behind,  and  especially  in 
front,  the  articulations  are  strengthened  by  fibres  radiating  from  the  cos- 
tal cartilages  upon  the  sternum,  constituting  the  anterior  and  posterior 
oos^to-ster'nal  lig^ameiits>  Those  of  the  two  sides  blend  together  and 
with  the  aponeurotic  origin  of  the  pectoral  muscles. 

A  thin  fibrous  band  connecting  the  seventh  costal  cartilage  with  the 
third  piece  of  the  sternum  is  called  the  oos'to-zi'phoid  lig^ament* 

The  contiguous  margins  of  the  costal  cartilages  from  the  sixth  to  the 
ninth,  if  not  blended  together,  have  opposed  articular  surfaces  surrounded 
with  oap'sular  lig^aments. 

THE  THORAX. 

The  Tho'rax  or  chest*  is  a  conical  or  ovoidal  case,  with  its  narrower 
part  uppermost.  It  is  flattened  before  and  behind,  which  is  the  reverse 
of  the  condition  observable  in  the  lower  mammals  generally,  and  hence 
it  is  that  man  can  readily  lie  on  his  back,  while  the  lower  animals  cannot. 

It  is  formed  of  the  dorsal  vertebrae,  ribs,  and  sternum ;  and  its  sides 
are  also  called  its  walls. 

^  L.  costo-transTertale    anterios;    1.  *  L.  oosto-trans.  medius;  I  ooUioostn; 

transTersarium    internum;     int.   costo-  I.  oerrioum  oostie. 

tnmsTwrse  ligament ;  1.  oosto-transTer-  «  L.  eoBto-sternalia  ant.  et  post. ;  1. 

sarium  inferius.  radiata. 

*  L.  ooBto-transTersale  posterias ;    1.  >  L.  oosto-xiphoideum. 

transTenarium  extemnm;    est.  oosto-  'Peotas;  stethus;  oaraa;  Tenter  me- 

transTerse ligament.  dius;  oitharus;   soatum  pectoris;   bir; 

ohelys. 
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The  front  waU  of  the  chest,  or  the  bnut,  is  flatter  and  shorter  than 

any  o^er  portion,  and  is  formed  of  the  Btemnm  and  cartilagei  of  the 

true  ribs.     It  slopes  forward  and  downward  to  such  an  extent  that  the 

lower  end  of  the  stemnm  is  re- 

F'o-  94.  moTed  twice  the  distaoce  of  tho 

upper  end  from  the  rertebne. 

The  pottsrior  vail  Is  the  bao^ 
in  the  most  restricted  nse  of  the 
term.  It  is  also  flattened,  is  dl- 
Tided  in  the  middle  by  the  imbri- 
cating spinous  processes  of  the  dor- 
sal rertebne,  and  is  defined  on  each 
side  by  the  angles  of  the  rihs, 
which  indicate  the  extent  to  which 
the  dorsal  extensor  muscles  reach 
outwardly. 

The  lateral  valla  of  the  chest 
are  the  longest,  most  prominent^ 
and  convex. 

The  oavity  of  the  tho'raz'  ii 
sabdivided  posteriorly  by  the  intru- 
sion of  the  bodies  of  the  dorsal 
vertebne ;  and  it  is  open  above, 
below,  and  between  the  ribs. 

The  mperior  opening  of  Ulb 
tho'rax'  is  formed  by  the  first  dor- 
sal vertebra,  the  Grst  pair  of  ribs,  and  the  first  piece  of  the  stemnm.  It 
is  rcniform,  with  its  transverse  diameter  more  than  twice  as  great  as  the 
ante ro -poster! or,  and  with  its  plane  inclining  a  little  downward  and 
forward. 

The  infbrioi  openinff,'  by  far  the  largest,  is  formed  by  tbe  last  dorsal 
vertebra,  the  last  pair  of  ribs,  the  cartilages  of  all  the  false  ribs,  and  the 
last  piece  of  the  Etemum.  It  is  liliewise  renifonn,  with  its  transverse 
diameter  about  one-third  greater  than  the  antero-posterior,  and  with  its 
plane  inclining  upward  and  forward. 

The  interooi'tal  ipaeei*  increase  in  width  anteriorly,  and  are  occupied 
by  muscles  of  the  same  name. 

The  greatest  circumference  of  the  thorax  is  just  below  the  middle,  and 
not  at  the  bottom  or  base.  The  ribs  incline  downward  and  forward  in 
such  a  manner  that  the  anterior  extremity  of  the  first  rib  is  on  a  level 


'  CaTum  thoracia. 

■  Apcrlura  thoracis  caperior. 


'  ApertDra  thoracis  inferior. 
<  Spfttia  iDtereoitalia. 
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with  the  second  dorsal  yertebra,  the  anterior  extremity  of  the  seventh 
rib  is  on  a  level  with  the  tenth  dorsal  vertebra,  and  the  end  of  the  last 
rib  is  on  a  level  with  the  first  Inmbar  vertebra. 

The  movements  of  the  thorax  consist  of  a  moderate  degree  of  eleva- 
tion and  depression  of  the  ribs  and  stemnm,  as  in  inspiration  and 
expiration.  From  the  direction  of  the  ribs,  when  their  anterior  part  is 
raised  they  assume  a  more  horizontal  position,  and  the  diameter  of  the 
chest  is  increased. 

The  thorax  is  more  ovoidal  and  less  compressed  antero-posteriorlj  in 
the  female  than  the  male.  Tight-lacing  makes  it  still  more  assume  the 
form  of  an  oval. 

THE  HIP  OR  INNOMINATE  BONES. 

The  Hip  or  Innominate  boneSy^  though  included  in  the  account  of  the 
trunk,  really  belong  to  the  lower  extremities,  holding  the  same  relation 
to  them  that  the  shoulder  bones  do  to  the  upper  extremities.  In  the 
lower  animals  their  presence  is  observed  to  be  in  a  great  measure 
dependent  on  the  existence  of  hinder  extremities.'  Together  with  the 
sacrum,  they  constitute  the  pelvis,  which  incloses  a  portion  of  the  diges- 
tive and  genito-urinary  apparatus.  For  convenience  of  description  they 
are  viewed  as  consisting  of  three  parts :  the  il'inm,  is'chium,  and  pu'biSy 
corresponding  with  the  original  divisions  of  the  bones  as  existing  in 
infancy. 

The  n'inm'  is  a  broad,  thick  plate  forming  the  upper  part  of  the  hip 
bone.  Its  inner  side  presents  three  surfaces :  an  anterior,  broad,  smooth 
concavity,  called  the  il^iac  fos^sa  ;*  a  posterior,  uneven  surface,  partly 
devoted  to  articulation  with  the  sacrum,  and  partly  to  ligamentous 
attachment ;  and  an  inferior,  small,  nearly  plane  surface,  forming  part  of 
the  true  pelvis. 

The  outer  or  dorsal  surface  of  the  ilium  is  convex  at  its  fore  part,  and 
concave  behind.  It  is  marked  by  two  feeble  ridges,  called  the  superior 
and  inferior  onrved  lines.*  The  space  between  them  gives  origin  to  the 
small  gluteal  muscle ;  the  space  above  them  to  the  middle  gluteal  muscle, 
except  a  rough  surface  at  the  posterior  superior  part  of  the  bone,  which 
gives  attachment  to  the  great  gluteal  muscle. 


^  Ossa  innomiData ;    ossa  anonyma ;  '  Os  ilium ;    os  ilei ;    ileum ;    ileon ; 

o.   ooxarum ;    o.  lateralia   peWis ;    the  haunch ;  haunch  bone, 

haunch  bones.  *  Fossa  iliaca. 

*  In  some  animals  hip  bones  exist  with-  *  LinesB  arcuatsB ;  1.  semicircularis  su- 

oat  the  presence  of  limbs,  but  in  such  perior  et  inferior. 
oases  they  are  quite  rudimentary;  as  in 
the  dolphin,  whale,  and  glass  snake. 
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The  upper  border,  or  crest  of  the  il'inm,'  is  thick  and  rounded,  stid  is 
convex  and  eigmoid  itt  its  coarse.     It  gives  attaobment  to  tbe  brood 


pulM :  1,  Uio  mmu.  2.  the  IkIiIbib.  <ad  U,  Ih'  pnliiii. 

of  lbs  Ulum  0  «,  vvaa  at  tlw  Uliun  i  S. «.  npMur 

mod  loferigr  cannA  Huh  ;  7,  turfai*  of  lb»  «nU 

mpsrioc,  and  infcriw  ijilnoiu  proMum: -,S,  i>m- 

g1trt«lmi«l.;  8.S,K,l.ri«™p.Hor,  ud  taWtar 

■pLaoD)  trscnMi  IB,  11,  poncrjw  nw«lar.*al 

•mmlormirfea  ftir  Ihe  ■mmiu;  10,  rmigh  inirfKce 

12,  ^iM  of  as  Ik^hlum:  13,  Kr«l  KHIIc  Mid.: 

pobk :)  11,  .)Tiipl.r-« :  11  hoHronWl,  .nd  IS,  de- 

•ntdlng  ~mu.;  1*,  up,»r  tordef  of  Ih.  bodj ;  Id. 

chl«d.;l^t«DtUiofthalKhi^o,.    {l.l«l,qfO« 

Mb*  of  >h*  pnbl.;  IB,  i«[(n«a  bn*.    (a  plue  of 

publtO  IT,  lioriwinUI  nuDiuoflhs  piihli:  I8.1I0- 

lb* labium:) IT,nm<u of  thritthlap.;  ia.t..l«r- 

tmU-i:  it,  upCiui  of  Ui..  iKhium;  20.  Ui^ubte 

emlDcim;  31,  oUunlnr  IbnmeD;  22,  gnu  Kiitlc 

[  mnscles  of  the  abdomen,  and  terminates  at  each  eud  lu  a  promiaence, 
»lled  the  anterior  superior,  and  poBterior  superior  spi'nons  proc'eai.' 
Below  these  processes  is  a  not^ih,  sueceeded  by  the  anterior  inferior, 
and  posterior  inferior  spi'nons  proo'ess,'  Following  these  processes 
are  other  notches :  one  anteriorly,  terminated  below  bj  the  ilio-pnbic 
eminence;  the  other  posteriorly  being  the  ^eat  sciat'ic  notch.* 


>  CriBU  ilei. 

*  ProoeHua 

sap.;  spina  ai 


.  a  up.  et  poat.  sup. 


■  P.  a.  >nt.  inf.  et  poet,  inf:  spiDA  sni. 
inf.  et  post.  inf. 

*  IncUuM  isoliiadlea  m^or;  inriinTa 
iliocfi;  part  of  the  aaero-seiaUo  notsb- 
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The  It'ohinm^  forms  the  inferior  part  of  the  hip  bone/and  consists  of 
a  body  and  a  ramniy  united  in  the  form  of  a  hook.  The  body'  is  the 
posterior  thicker  portion  joining  the  ilium.  It  is  trilateral,  one  side 
looking  outward,  another  inward,  and  the  third  backward.  Below,  it 
forms  a  strong  prominence,  the  tnberos'ity,'  upon  which  we  sit,  and  which 
gives  origin  to  the  flexor  muscles  of  the  back  of  the  thigh.  Behind,  the 
ischium  possesses  a  strong  process,  the  spine/  which  separates  the 
greater  soiat'ic  notch*  above  from  the  lesser  soiat^io  notch*  below. 

The  ra^mui'  of  the  ischium  proceeds  from  the  lower  extremity  of  the 
body  upward  and  forward  to  the  pubis.  It  presents  an  inner  and  an 
outer  surface,  and  an  anterior  thick  border,  which  gives  attachment  to 
the  cms  of  the  penis. 

The  Funis'  is  situated  at  the  anterior  part  of  the  hip  bone,  and  con- 
sists of  a  body  and  two  ra'mi  or  branches.  The  body  is  the  inner  ex- 
panded part,  flattened  before  and  behind,  and  having  at  its  inner  border 
an  uneven  articular  surface,  forming  part  of  the  iym'physii,  or  junction  of 
both  pubes.  The  upper  part  of  the  body  forms  an  obtuse  ridge'  termin- 
ating externally  in  a  small  eminence,  the  spino,^^  which  gives  attachment 
to  the  lower  end  of  Poupart's  ligament. 

The  horisontal  ra^mui  of  the  pubis  proceeds  outward  from  the  body, 
and  at  its  junction  with  the  ilium  forms  the  il^io-pu'bio  eminence."  It  is 
three  sided,  and  presents  three  margins,  of  which  one  is  inferior,  another 
is  obtuse  and  proceeds  from  the  spine  of  the  pubis  outwardly  to  the 
acetabulum,  and  the  third  is  sharp  and  is  called  the  peeti^neal  line." 
This  proceeds  from  the  spine  of  the  pubis  to  the  inner  side  of  the  ilio- 
pubic eminence,  and  at  its  commencement  gives  attachment  to  Qimber- 
nat's  ligament. 

The  deaeending  ra^mui  of  the  pubis  proceeds  outward  and  downward 
to  join  the  ramus  of  the  ischium.  It  is  small  and  flattened  from  without 
inward. 

Having  described  the  separate  divisions  of  the  hip  bones,  it  remains  to 
point  out  some  anatomical  characters  formed  by  their  conjunction. 

At  the  union  of  the  three  pieces  of  the  hip  bone,  externally  there  is 

^  Os  itehii;   os  ooxendiois;  isohion;  ^  Ob  pubis ;  08  peotinis ;  peoten;  epis- 

hnokie  bone ;  seat  bone.  ohion. 

*  Ramus  descendens.  *  Crest ;  crista  pubis. 

*  Tuberositas  or  tuber  isohii ;  os  seden-  ^^  Tuberosity  of  the  pubis ;  tnberoulum 
t«rium.  pubicum ;  spina  pubis. 

*  Spina  ischii :  spinous  process.  "  Ilio-pectineal  protuberance ;   tuber- 
^  Inoisura  iscbiadioa  migor.  oulum  iiio-pubicum ;  tub.  ilio-pectineum. 

*  In.  isch.  minor ;  luna  AlbinL  "  Crista;  pecten ;  linea  pectinea ;  cris- 
T  Bamus  ascendens.  ta  ilio-pectinea. 
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situated  a  hemispherical  or  cup- shaped  caTitj,  the  aoetab'nlnni,^  for 
articulation  with  the  head  of  the  thigh  bone.  To  it,  the  pubis  contributes 
one-fifth,  and  the  ilium  and  ischium  contribute  each  about  two-fifths. 
It  is  bounded  by  a  prominent  margin,'  except  intemallj,  where  it  is 
deeply  notched.'  The  greater  part  of  the  surface  of  the  acetabulum  is 
smooth  and  covered  with  cartilage,  but  at  its  bottom  there  is  an  irreg^ar 
pit,^  communicating  with  the  notch  of  its  margin,  which  is  occupied  by  a 
cushion  of  fat. 

In  advance  of  the  acetabulum,  between  the  pubis  and  ischium,  is  a 
large  hole,  the  obtura'tor  fora^men,^  which  is  closed  by  a  fibrous  mem- 
brane. It  is  oval,  with  a  tendency  to  assume  a  trilateral  form,  especially 
in  the  female. 

Above  the  position  of  the  acetabulum  is  the  illo-pu'bio  emi'nenee,* 
corresponding  with  the  union  of  the  horizontal  ramus  of  the  pubis 
with  the  ilium.  To  the  inner  side  of  this  eminence  there  proceeds  for- 
ward and  backward  the  ilio-pectineal  line,  which  separates  the  true  and 
false  pelvis. 

Internal  to  the  position  of  the  acetabulum,  within  the  pelvis,  there  is 
a  vertical  surface  formed  by  the  ilium  and  ischium,  and  called  by  obstet- 
ricians the  plane  of  the  is^chium.  Behind  it,  formed  between  the  poste- 
rior inferior  spinous  process  of  the  ilium  and  the  spine  of  the  ischium,  is 
the  great  sciatic  notch. 

The  hip  bone  is  composed  of  spongy  substance  with  a  moderately  thick 
investment  of  compact  substance,  which  is  perforated  in  niany  places 
with  large  foramina  for  nutritious  blood-vessels.  Frequently  the  two 
plates  of  compact  substance  come  into  contact  at  the  middle  of  the  iliac 
fossa,  and  in  this  position  are  so  thin  as  to  be  translucent. 

The  hip  bone  is  ossified  from  three  principal  pieces,  corresponding  with 
its  divisions  indicated,  and  four  epiphyses.  Ossification  commences  early 
in  foetal  life,  and  is  not  completed  until  after  adult  age.  The  epiphyses, 
which  begin  to  appear  subsequent  to  puberty,  consist  of  one  for  the  crest 
of  the  ilium,  another  for  the  tuberosity,  and  small  ones  for  the  anterior 
inferior  spinous  process  and  the  pubic  symphysis. 

iCotyle;  cotyloid  cavity ;  fossa  coty-  «  F.  obturatum  or  obturatorium;    t 

loidea;  sinus  coxsb  ;  acetabulum  pyxis.      ovale;  f.  thjroideum;  f.  infra-pabianam; 

*  Superoilium  acetabuli.  f.  amplum  pelvis. 

'  Inclsura  acetabuli.  *  Ilio-pectineal  eminence. 

*  Fossa  acetabuli. 
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ABTICULATI0N8  OF  THE  HIP  BONES. 

The  hip  bones  are  ImmoTably  articnUted  together  and  with  the  Bacmm 
by  meatis  of  fibro -cartilaginous  plates  and  strong  ligaments. 

The  Pn'bio  iTin'phjraia'  is  formed  by  the  conjunction  of  the  pnbes 
throagh  a  thick  plate  of  Gbro-cartilage,  as  in  the  union  of  the  vertebral 
bodies.  It  is  strengthened  by  fibrous  bands  passing  from  one  bone  to  the 
other,  constituting  the  pn'bio  lig'aments,  which  are  named,  from  their 
relative  position  to  the  symphysis,  anterior,  poitoiior,  etc.  The  iaftrior 
or  ntb^bic  ligunent*  is  the  strongest. 

Fio.  98. 
Fm.  97.  -— 


pArl  irt  tlM  viterlor  Terubnl  llgAmuit;  Z,  pnbLe 
■jiniifaTilil  S,  Jlla-lambu'  llguntc 
tTBittJ^witb  tbe  uttrtur  ■um-Uiu  llgunent; 
tnDt,\  A.  ddgp  cpf  the  Mndon  of  Ihn 

id  Ptiaput'i  ILguiMD 

Lg  tfai  prctlnvAl  Un«  DUDfld  dlinbenutV 
S,  rmpmlu-  llgunoDt  of  Iba  MpJolDlI  tl, 


(HfauUr  UgimaDt  \  9,  ob 


The  Ohtnra'toT  mem'braiie^  is  a  fibrons  stmctare,  closing  the  obturator 
foramen,  except  at  its  upper  and  outer  part,  where  there  is  an  orifice' 
for  the  passage  of  the  obturator  vessels  uid  nerve.  The  surfaces  of  the 
membrane  give  origin  to  the  obturator  muscles. 

The  Ba'oro-il'iao  ■ym'pl^iii'  is  formed  by  the  union  of  the  corre- 


I  Bymphjiia  pubis.  ■  Llg.  urauktum. 

*  Hcmbnuik  obturatoria ;  llgunwitam  ablantoriniD ;  sub-pobie  membrane. 

*  CansUa  oblnratorins.  *  SjmpbTsU  iwro-ilimca. 
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sponding  articular  surfaces  of  the  ilium  and  sacrum  through  means  of 
fibro-cartilage,  which  is  separable  by  force  into  two  plates,  adhering  one 
to  each  bone.  The  joint  is  strengthened  by  the  axiterior  and  poiterior 
sa'oro-il^iao  lig^amentt.^  The  former  consists  of  short  bands  uniting  the 
contiguous  bones  in  front  of  the  symphysis.  The  latter  is  composed  of 
strong  bands  passing  transversely  and  obliquely  from  the  posterior  spi- 
nous processes  and  contiguous  uneyen  surface  of  the  itium  to  the  corre- 
sponding surface  of  the  sacrum,  behind  the  symphysis. 

The  n^io-lum'bar  lig^ament^  is  a  fibrous  band  springing  from  the  end 
of  the  transverse  process  of  the  last  lumbar  vertebra,  and  expanding 
outwardly  to  be  attached  to  the  posterior  part  of  the  crest  of  the  ilium. 

The  Great  sa'cro-Bciat'lc  lig^amenf  is  a  strong  triangular  band 
attached  by  its  base  to  the  posterior  inferior  spinous  process  of  the  ilium 
and  the  margin  below  of  the  sacrum  and  coccyx,  and  by  its  apex  to  the 
inner  margin  of  the  tuberosity  of  the  ischium,  along  which  it  presents  a 
narrow  expansion. 

The  Small  sa'cro-sciat'ic  lig^ament/  less  strong  than  the  preceding, 
springs  in  conjunction  with  it  from  the  margin  of  the  sacrum  and  coccyx, 
and  converges  to  be  attached  to  the  spine  of  the  ischium. 

By  means  of  the  sacro-sciatic  ligaments,  the  sciatic  notches  are  con- 
verted into  the  great  and  small  sciatic  fora'mina.^  The  former  is  oval 
and  transmits  the  pyramidal  muscle,  the  sciatic  nerve,  and  the  gluteal, 
pudic,  and  ischiatic  vessels  and  nerves.  The  latter  foramen  is  more  tri- 
lateral, and  transmits  the  obturator  muscle,  and  the  internal  pudic  vessels 
and  nerve. 

THE  PELVIS. 

The  Pel'vis*  is  the  basin-like  portion  of  the  trunk  formed  by  the  hip 
bones,  the  sacrum,  and  the  coccyx.  It  is  situated  in  an  oblique  position 
from  the  vertebral  column,  downward  and  backward,  so  that  the  end  of 
the  coccyx  is  nearly  on  a  level  with  the  middle  of  the  pubic  symphysis. 

By  means  of  the  illo-peotine^al  line/  and  the  upper  projecting  part  of 
the  sacrum,  called  its  promontory,^  the  pelvis  is  divided  into  the  inperkr 
or  fidse,  and  the  inferior  or  true  pel'vis. 

^  Lig.  saoro-iliaoum  ant.  et  post. ;  the  ^  ForamiDa  sciatioa,  or  ischiatioa,  or 

posterior  consisting  of  the  lig.  sacro-ili-  isohiadicum  migus  et  minus,  or  migor 

acum  longum  et  breye.  et  minor. 

'  L.  ilio-Iumbale.  *  Choana;  pyclos;  lecane. 

>  L.  sacro-isohiatioum  roajus ;  I.  posti-  '  Linea  arcuata  interna ;  1.  innomini- 

ous ;  1.  tuberoso-sacrum.  ta ;  1.  terminalis. 

^  Lig.  saoro-ischiaticom  minns,  or  an-  >  Promontoriom. 
ticus,  or  internum ;  1.  spinoso-sacmm. 
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The  rapnior  pel'vii'  is  formed  on  each  side  by  the  ilium,  end 
pletedbythelnubarverte- 

bne  and  the  soft  walls  of  ^"'-  ^■ 

the  abdomen. 

The  inferior  pelMi' 
is  composed  of  the  pnbes 
and  ischia,  the  eacram  and 
coccyx.  Its  carity  is 
dured  cyhndrical,  na> 
rowing  below  and  becom- 
ing deeper  fVom  before 
backward.  Its  inl«t  and 
«ntlet  are  also  called  the 
snperior  and  inferior 
Btriute,  the  ideal  planes  of 
which  conrerge  anterior- 

ly- 

The  np«rior  rtrut* 
corresponds  with  the  illo- 
pectineal  line  and  pro- 
montory of  the  sacrnm, 
the  projection  of  which  chimni  la,  tutHmiij  of  ib« 
pre.  It  •cordrfonn  out-   ,„,bSrir ».  p.».;  n 

line.  of  th*  bodjr  ot  Um  publ>;  la,  ipliie  or  tlu  pobli!  ID,  pHstinHl 

The  inferior  itrait*  is  ""' >  ^ '"^f ■""' ■"J"-"  ^  «>  ""t -"^i-^  »«^ 
bounded  by  three  prominences,  separated  by  as  many  notches.  Of  the 
prominences,  two  are  lateral  and  correspond  with  the  toberosities  of  the 
ischia,  and  the  other  is  formed  by  the  sacmm  and  coccyx.  Of  the 
notches,  one  is  the  pn'bio  aroh,*  bounded  on  each  side  by  the  rami  of  the 
iachinm  and  pubis.  It  is  triangular,  and  has  for  its  apex  the  symphysis 
of  the  pubes.  The  other  notches,  called  from  their  position  ■a'cro-aoi- 
at'io,  by  means  of  ligaments  of  the  same  name  are  converted  into  fora- 
mina likewise  distinguished  by  the  same  designation. 

The  axil  of  the  inferior  pelvis  constitutes  a  carved  line*  passing  ont 
at  the  centre  of  the  straits. 


1,  Un  Inmtw  TsRtbnj  % 
Inltntritbttl  UguHnti;  S,iunun,  th<  Bgan  being  pUusd  od  IB 
Um  lDdl«tdD|  Iha  orlgliiB]  ■rpAnllDO 


inerilth;  11.  bodj  of  tha  Ic 
1 1  13,  fiilDe  of  (be  iKhlnm, 
i;It,lK>d]'Df  ttaipobliiU, 


I  The  grut,  or  grester  pclvii;  fblie 
palvis ;  labram  pelris. 

1  The  muU,  or  lesHr  pclvia ;  peWii 
minor;  p.  T«rk. 

■  Brim  of  ths  pelTii ;  mp«rtiirm  peWls 
■nperlor;  IntroituB;  mngoBtim  abdoml- 
nalii ;  nppw  opening. 


<  Apertora  pelTli  Inftrlor ;  lower  open- 
ing ;  eiitDi  I  anguitia  perintealie. 

'  Arena  osalum  pabie ;  arch  of  the 
pnbti. 

'  The  eorre  of  Carat. 
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In  the  infant  the  capacity  of  the  inferior  pelyis  is  so  small  that  the 
urinary  bladder  for  the  most  part  occupies  the  space  of  the  superior 
pelvis. 

SEXUAL  DIFFERENCES  OF  THE  PELVia 

The  sexual  differences  of  the  pelvis  are  greater  than  in  any  other  por- 
tion of  the  skeleton.  In  the  female  the  pelvis  is  more  capacious  in  its 
breadth  and  less  deep  than  in  the  male.  In  consequence  of  this  most 
important  difference,  the  birth  of  the  infant  is  easier  and  quicker  than  it 
could  be  under  the  opposite  conditions.  The  bones  of  the  pelvis  are 
thinner  and  less  marked  by  muscular  attachments.  The  sides  of  the 
superior  pelvis,  formed  by  the  ilia,  are  more  expanded.  The  promontory 
of  the  sacrum  is  less  projecting,  and  in  consequence  of  this  difference 
the  superior  strait  is  less  cordiform  or  is  more  oval.  The  cavity  of  the 
inferior  pelvis  is  more  uniformly  cylindrical,  from  the  ischia  converging 
less  below  or  from  their  being  more  parallel.  The  depth  of  the  inferior 
pelvis  is  less,  but  its  breadth  is  greater.  The  diminution  in  depth 
depends  on  the  less  extent  of  the  ischia.  The  sub-pubic  arch  is  lower, 
wider,  more  obtuse  at  the  summit,  and  less  everted  at  the  sides.  The 
sacrum  and  coccyx  are  shorter  and  wider;  the  ilio-pectineal  line  is 
longer;  and  the  obturator  foramen  is  more  trilateral.  The  following 
table  gives  the  comparative  measurements  of  the  inferior  pelvis  in  the 
two  sexes : — 


SUrSSIOR  STRAIT.  HALS. 

Antcro-posterior  diameter^ 4   inches.      4j  inches. 

Transverse  diameter 4|       "  6J      ** 

Obliqae  diameter 4^       "  4}      *' 

Gircamference 15         "  16  J      '* 

OATITT. 

Antero-posterior  diameter 4j  inches.      4^  inches. 

Transverse  diameter 4         <*         4^ 

Depth  at  the  pabic  symphysis If        "  1^ 

Depth  posteriorly 5^        "  5 

Depth  at  the  sides 4         "  3^ 

Gircamference 13^        ''  15^ 


4( 
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Antero-posterior  diameter ;  from  the  mobility  of  the 

coccyx  capable  of  being  extended  an  additional 

inch 3^  inches.      4^  inches. 

Transverse  diameter 3^       ''         4^      " 

At  the  approach  of  the  end  of  pregnancy,  the  symphyses  of  the  pelvis 
undergo  a  slight  degree  of  relaxation,  which  facilitates  child-birth. 

^  Conjugate  diameter. 


THB  SKELETON.  129 


THE  UPPER  EXTREMITIES. 

The  Upper  extremities  are  suspended  from  the  thorax  at  the  sides  of 
the  skeleton,  with  which  they  articulate  only  by  the  inner  end  of  the  clav- 
icle, so  that  when  this  bone  is  absent,  as  in  many  quadrupeds,  the  fore 
leg^  have  no  ligamentous  union  with  the  other  part  of  the  skeleton. 

Each  upper  extremity  consists  of  two  bones  to  the  shoulder,  one  to  the 
arm,  two  to  the  forearm,  and  twenty-nine  to  the  wrist  and  hand 

BONES  OF  THE  SHOULDER. 

The  two  bones  of  the  shoulder  are  the  clayicle  and  scapula.  By  means 
of  the  former  it  is  connected  with  the  sternum  and  first  rib,  and  by  means 
of  the  latter  with  the  arm  bone. 

THE  CLAVICLE. 

The  Claylole^  or  collar  bone  is  situated  in  front  of  the  upper  part  of 
the  thorax,  extended  transversely  between  the  sternum  and  the  acromion 
of  the  scapula.  It  is  cylindroid,  with  a  sigmoid  curve ;  is  more  curved 
and  robust  in  the  male,  and  most  so  in  vigorous  persons. 

The  ster^nal  end'  is  thickened,  and  presents  an  irregular  triangular 
surface,  partly  for  articu- 
lation with  the  sternum,  ^ ^^^'  ^^' 

and  partly  for  the  attach- 
ment of  ligaments.     The 
aoro^mial   end'  is  com- 
pressed from  above  down-     rr!r^-«--o...«„.  ™  .        t    *      1     J   « 
f                                                             Claticli  or  TBI  UOHT  siDi,  uppcr  t1«w.    1,  stomal  end ;  2,  poi> 

ward,  and  has  a  small  ar-   tlon  which  join*  the  cartilage  of  the  flrat  rib:  3,  anterior  convexity 

ticular  'surface   for  union   *"**  ""®  of  attachment  of  the  great  pectoral  moKlc;  4,  upper 

>nr&ce  of  the  acromial  end;  6,  ita  artlcalar  lurfiurts  0,  anti'rior 
with  the  acromion.  concaTlty,  glTlng  attachment  to  the  deltoid  muscle:  7,  postortor 

The    upper    surface    of  ^°^^^^'7*  giving  attachment  to  the  trapealua  muncle;  8,  inwition 
f  ,        ,  of  origin  of  the  stemo-nuwtoid  maicle. 

the    clavicle    is    covered 

only  by  the  skin  and  subcutaneous  fascia.  The  lower  surface  is  directed 
toward  the  first  rib  and  the  coracoid  process  of  the  scapula,  and  is 
marked  by  the  ligamentous  attachments  with  these  bones.  In  the  curva- 
tures of  the  clavicle,  the  convexity  of  its  acromial  extremity  is  directed 
backward ;  that  of  the  sternal  extremity  forwi^rd. 

^  ClavioaU;   oUyis;  Airoulft;  ligula;  *  Extremitas  st emails. 

08  jagali;  jagulam;  cleidion*  '  Extremitas  aoromialls. 
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The  clavicle  is  a  most  important  agent  in  maintaining  the  position  of 
the  upper  extremity ;  remoTing  the  shoulder  joint  a  conyenient  distanee 
from  the  thorax,  thus  contributing  to  the  greater  range  and  freedom  of 
movement  of  the  limb.  If  it  is  removed  or  broken,  the  shoulder  is  de- 
pressed, and  the  head  of  the  arm  bone  falls  against  the  side  of  the  tho- 
rax and  is  much  restricted  in  its  movements. 

In  animals  which  use  the  fore  legs  only  for  support,  the  dlayide  does 
not  exist,  as  in  the  ruminants  and  the  horse ;  its  degree  of  development 
is  intimately  related  with  the  freedom  of  movement  of  the  fore  extremi- 
ties of  other  animals.  Thus  it  is  well  developed  in  squirrels,  bats,  and 
birds,  and  is  feebly  developed  in  dogs  and  eats. 


THE  SCAPULA. 

The  Scap'nla^  or  shoulder  blade  is  situated  at  the  upper  back  part  of 
the  thorax,  extending  from  the  position  of  the  second  to  the  seventh  rib. 
It  is  broad,  flat,  thin,  and  triangular,  and  presents  two  surfaces,  three 
borders,  three  angles,  and  three  processes. 

Of  the  surfaces,  the  anterior'  forms  the  shallow  snbseap'ular  fbi'ia,' 
which  is  crossed  by  ridges,*  and  gives  attachment  to  the  subseapolar  mus- 
cle. The  posterior  surfaoe'  is  divided  by  a  projecting  plate,  the  ipine^ 
into  two  unequal  parts,  of  which  the  upper  and  smaller  is  called  the 
su^pra-spi^nons  fos^sa,'  and  the  lower  the  in'fra-spi^nons  fossa;'  both 
being  occupied  by  like-named  muscles. 

Of  the  borders,  the  superior^  is  the  shortest  and  thinnest  At  its 
outer  part  is  the  oor^acoid  notch,'  which  is  converted  by  a  transverse 
fibrous  band,  the  cor'acoid  lig-ament,'°  into  the  coi/acoid  fora^men." 
The  posterior  border^'  or  base  is  the  longest,  is  irregularly  conyez  in 
its  course,  and  gives  attachment  to  muscles.  The  inforior  border" 
inclines  toward  the  axilla,  and  is  thick  and  partially  grooved.  At  its 
u^yer  part  is  a  rough  impression  produced  by  the  attachment  of  the  long 
head  of  the  triceps  extensor  muscle. 


1  Scapulum ;  spatula ;  scaptula ;  pla- 
ta;  omoplata;  pterygium;  chelonium; 
epinotion;  os  latum  huireri ;  scutum  tho- 
racis; latitude  humeri;  blade  bone;  plntc 
bone ;  spade  bone ;  shield  bone. 

2  Venter. 

s  Fossa  subscapularis. 
*  Cost»  scapulares. 

B  Dorsum;  dorsal  surface;  testudo 
scapulss. 


*  Fossa  supra-spinatus. 
^  F.  infra-spinatus. 

^  Costa  superior ;  cervical  border. 

*  Incisura  coracoidea ;  i.  scapalss ;  la* 
niila ;  supra-scapular  notch. 

^^  Lig.  coracoideum. 

1^  Foramen  coracoideunu 

"  Vertebral  border. 

^' Costa  inferior;  axillary  border. 


TDB  8KELET0!T.  Igl 

Of  the  aiigle8,tlie  tapnlor  is  thin,  and  la  formed  &t  the  conjonction  of 
tb«  apper  bolder  and  base.     The  iaftrior  u^le  is  thick,  and  expanded 


•■;  K  tDtTHplBaiu  <>■■;  S,  npi 
rior  bnrdn'  i  ^  cucmcold  notch ;  Ik,  [nbriur  bonln 
a.  (IckM  STltji  MnfehocwiKlii  8,  D«k  of  lb 
M«V«l>i  BipotertacbordiTOTbiH;  10,  iplu;  i: 
111  tHmnlur  ammfnrjBirnl,  npnn  »hich  theUi 
doo  dt  tbfl  timpivliui  moBpLe  iDDTH ;  12,  jkcnjmlon 
IS,  ana  of  the  nulrlllaiu  futuulnii  11,  cdixoiI 


drr  of  lfa«  MT 


,  flrnold  oiTltj:  11,  (InUrd  boc 
I*;  It,  Hcki   IS,  iDfertoc  tnrdw; 

■\t\  1fi.bw;  10,  padUoii  at  which 


at  its  outer  part,  where  it  j^vee  origin  to  the  greater  terete  muscle.  The 
szfamal  uigle'  is  muBsive,  and  enpportH  a  vertically  orate,  ahallow,  con- 
care  surface,  the  ^le'noid  oarit;,*  fonnfng  part  of  the  shoulder  joint 
The  cavitj  has  an  obtuse  prominent  border,  and  is  supported  by  a  nar- 
rowed portion  of  the  bone,  named  the  nflok  of  the  utp'nla.* 

Of  the  procesaeB,  the  ipiiiB*  is  the  moat  consplcuons,  coDHlnting  of  a 
strong  triangnlar  plate  springing  backward  and  a  little  upward  from  the 
posterior  surface  of  the  scapala  and  separating  the  supra-  and  infra-spi- 
nons  fosse.  Its  anterior  border  curves  over  the  neck  of  the  scapula,  and 
is  thich  and  rounded.  Its  posterior  border  commences  in  a  triangular 
expansion  at  the  base  of  the  bone,  is  thick  and  strong,  and  has  attached 


>  Corpm  Kftpulw, 

■  CaviUi,  or  fom  gUnotdM ;  •oeiabu- 
Inm  hDtnni;  uvitu  humeri  glenoldeB: 
omoootjle;  antyporiB. 


*  Cerrix,  or  oollDin  Mspuln. 

*  Spina  Mapula.  - 
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the  trapezius  and  latissimas  muscles.  The  angle  of  conjunction  of  the 
anterior  and  posterior  borders  is  prolonged  outwardly  and  expanded  into 
a  broad  process,  the  acro'mion,^  which  forms  the  summit  of  the  shoulder 
and  overhangs  the  joint. 

From  above  the  glenoid  cavity  the  strong  hook-like  oor'acoid  pioo'eii' 
curves  outwardly  toward  the  front  of  the  shoulder  joint.  Its  end  and 
base  are  tuberous  for  the  attachment  of  ligaments,  and  behind  it  is  the 
coracoid  notch. 

The  scapula  is  almost  completely  enveloped  in  muscles,  and  it  is  only 
the  posterior  border  of  its  spine  and  the  acromion  that  can  be  readily  felt 
beneath  the  skin,  and  which  become  conspicuous  in  emaciated  persons.  The 
processes  and  borders  of  the  bone  are  for  the  most  part  thick  and  strong. 
In  the  position  of  the  infra-  and  supra-spinous  fosses  the  bone  is  nsnaUy 
thin  and  translucent,  and  sometimes  is  even  imperfect.  At  the  base  of 
the  spine  there  arc  usually  from  one  to  three  large  nutritious  foramina. 

BONES  OF  THE  ARM  AND  FO'feEABM.  , 

A  single  bone,  the  humerus,  enters  into  the  constitution  of  the  arm.' 
It  joins  the  glenoid  cavity  of  the  scapula,  from  which  it  extends  yerti- 
cally,  with  a  slight  inclination  inward,  to  join  the  bones  of  the  fbreann.* 
These  are  the  radius  and  ulna,  which  lie  side  by  side,  separated  by  an 
interspace,  and  extend  downward  to  the  wrist  with  a  slight  inclination 
outward  and  forward. 

THE  HUMERUS. 

The  Hn'merus^  or  arm  bone  is  long  and  cylindroid,  and  presents  for 
special  examination  its  shaft  and  extremities. 

The  shaft  or  body  is  rounded  at  its  upper,  and  trilateral  at  its 
lower  part.  The  posterior  surface  is  smooth,  rounded  above  and  flat- 
tened below,  and  is  occupied  its  entire  extent  by  the  triceps  extensor 
muscle.  The  anterior  surface  below  inclines  on  each  side  to  a  ridge 
separating  it  from  the  posterior  surface,  and  is  occupied  by  the  brachial 
muscle.     Near  the  middle  of  the  shaft  internally,  is  a  slight  roughness 


^  Acromium ;  acrocolium ;  os  aoromii ;  >  Brachium. 

humerus,  or  armuB  BummuB ;  caput  scap-  *  Antibrachium. 

ulffi ;  muoro  humeri ;  rostrum  porcinum.  ^  Os  brachii ;  os  brachiale ;  08  humeri ; 

'  Processus coracoideus ;  p.  uncinatus;  os    adjutorium;    brachium;    laeertos; 

p.  comicularis ;  p.  anchoralis ;  p.  rostri-  shoulder  bone, 
formis ;  p.  ancyroides. 
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produced  by  the  insertion  of  the  coraco-brachial  muscle.  Above  the 
middle,  on  the  outer  aspect,  is  a  broad,  superfi- 
cial, rough  eminence,^  into  which  the  deltoid 
muscle  is  inserted.  Between  this  eminence 
and  the  ridge  descending  to  the  outer  condyle, 
the  shaft  presents  a  slight  spiral  tract,  from 
its  upper  back  part  outwardly  to  its  lower 
front  part,  indicating  the  course  of  the  supe- 
rior profound  artery  and  the  musculo-spiral 
nerve.  At  the  upper  third  of  the  shaft  is 
a  longitudinal  gutter,  the  bioip'ital  groove,' 
which  accommodates  the  tendon  of  the  long 
head  of  the  biceps  muscle.  The  groove  is 
bounded  by  ridges,'  of  which  the  outer  one 
gives  attachment  to  the  great  pectoral  muscle, 
and  the  inner  one  to  the  latissimus  and  greater 
terete  muscles. 

The  upper  extremity  of  the  bone  expands 
and  supports  a  large  hemispherical  eminence, 
the  head,*  which  is  directed  backward  and 
inward,  and  forms  part  of  the  shoulder  joint. 
To  the  outer  side  of  the  head,  and  separated  ^^* 

from  it  by  a  slight  groove  corresponding  with  .^ZriS^X^t:^ 
the  neok*  of  the  bone,  arc  the  tnberos'ities,  4,grMtartut>«nMit]r;  6,  lener  tab- 
separated  from  each  other  by  the  bicipital  •7''''?  •'"''P'l^.^n^'/-*' 

*^  J  *^  ridges  bounding  the  latter  and  giT- 

groove.  The  greater  tuberosity*  is  external  ing  attachment  to  miuciee;o,|)oti- 
to  the  other,  and  at  its  upper  part  presents  "on  of  in«.rUon  of  the  deltoid  mn.- 

,  \  1^  ^     ,       cle;    10,  principal  natrition«  ftwra- 

three    impressions    for    the    attachment    of   the   men;  ll,arttcnlar  eminence  for  the 

supra-  and  infra-spinous  and  lesser  terete  mus-  n^«o«;i2»trochieafortheuina;i8, 

11  V  •    ' »      •  1-  ^*'  external  and  internal  condylM ; 

cles.  The  smaller  tuberosity^  gives  attachment  15,  lo,  condyloid  Hdgee  ucending 
to  the  subscapular  muscle.  ^^  ^*  ^*^'!  "»  ^'^  *»'  ***• 

-_         ,  ,  oonmoid  procees  of  the  ulna. 

Surgical  writers  apply  the  term  neck"  to 
that  portion  of  the  bone  just  below  the  tuberosities,  which,  though  not 
anatomically  correct,  is  convenient  for  practical  purposes. 

The  lower  extremity  of  the  humerus  is  expanded  laterally,  and  pre- 
sents at  the  sides  prominent  tuberosities,  the  oon'dyles,  from  which 


}!^ 


1  TabarositM. 

'  Sulcus,  or  fossa  bioipitalis ;  sulcus 
intertubercuUris. 

*  Bicipital  ridges ;  spina  tuberculi  ma- 
joris  et  minoris. 


«  Caput. 

^  Cenrix  humeri  anatomicum. 

*  Tuberculum  majus. 

7  Tuberculum  minus. 

^  Cerrix  humeri  chirurgicum. 
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ascend  the  oon'dyloid  ridges.     The  internal  con'dyle^  is  more  promi* 

nent  than  the  other,  gives  attachment  to  the  internal  lateral  ligament  of 
the  elbow  joint,  and  gives  origin  to  the  short  pronator  and  most  of  die 
flexor  mnscles  on  the  inner  part  of  the  forearm.  The  wrtffTPfil  oon'* 
dyle'  gives  attachment  to  the  external  lateral  ligament^  and  the  ridge 
above  it,  more  prominent  than  the  opposite  one,  gives  origin  to  the 
supinator  and  extensor  mnscles  on  the  outer  and  back  part  of  the 
forearm. 

Between  the  condyles  is  the  articular  surface  for  the  bones  of  the  fore- 
arm.  The  outer  portion  of  this  surface  is  a  convex  eminence  adapted 
to  the  head  of  the  radius.  The  inner  portion,  the  troeh1ea»  as  expressed 
by  the  name,  is  pulley-like,  and  articulates  with  the  ulna.  Above  the 
front  of  the  trochlea  is  a  pit^  which  accommodates  the  point  of  the  ooro* 
noid  process  of  the  ulna  in  the  flexion  of  the  forearm ;  and  above  It 
posteriorly  is  a  more  extensive  fossa^  which  receives  the  olecranon  in 
extension  of  the  forearm. 

The  canal  for  the  nutritious  artery  of  the  marrow  descends  at  the 
lower  third  of  the  shaft  internally. 

THE  ULNA. 

The  m^na*  occupies  the  inner  side  of  the  forearm,  and  is  a  little  longer 
than  the  radius.  It  is  prismoid  in  form,  and  diminishes  toward  its  lower 
extremity. 

Its  shaft  presents  three  surfaces  separated  by  prominent  borders.  The 
anterior  surface  is  slightly  depressed,  and  gives  origin  to  the  deep  flexor 
of  the  fingers  The  inner  surfiftce  above  is  expanded  for  the  origin  of 
the  latter  muscle,  and  below  is  rounded  and  subcutaneous.  The  posterior 
surfiftce  above  presents  an  elongated,  shallow  depression,  which  accom- 
modates the  anconeus  muscle,  and  below  this  a  flattened  surface  for  the 
extensor  muscles  of  the  thumb.  Of  the  three  borders,  the  Inner  two  are 
obtuse,  and  the  outer  one  is  acute  and  gives  attachment  to  the  Inter- 
osseous membrane. 

The  upper  extremity,  which  is  the  thickest  portion  of  the  ulna,  term- 
inates in  two  robust  processes  inclosing  the  articular  surface  for  the 


1  Condylus  intemus ;  o.  flexorius.  ^  Fovea   eupra-trochlearis  posterior; 

'  Condylus  extensus ;  o.  extensorius.  greater  sigmoid  oayity.' 

'  Eminentia  capitata ;  oapit«llum  ;  the  *  Cubitus;    fooile  majus  or  inferins; 

little  head ;  rotula.  canna  migor  braohii;  os  oubiti  inferina; 

^  FoTea    supra-trochlearis    anterior;  cubit;  00  procubitale;   amndo  brmcfaii 

lesser  sigmoid  oaTity.  major;  olene. 
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bomenia.  The  pottflrior  and  Uiger  ptOMBs,  the  olea'nuWB,'  ia  on  a  line 
with  the  atuft  of  the  bone.  Its  upper  port  is  tnincated  and  receives  the 
iiuertioB  of  the  triceps  extensor  moBcle.  Its  back  part  presents  a  tri- 
lateral surface,  which  is  sabcntaneons.  The  eor'onoid  prooeu'  projects 
from  the  froDt  of  the  bone,  and  is  roughened'  at  the  fore  part  of  its 
base  for  the  insertion  of  the  brachial  muscle. 

Between  the  olecranon  and  coronoid  processes  is  the  ^reatar  aig'- 
Hoid  OftTity,*  which  articulates  with  the  trochlea  of  the 
hninems.     Its  outer  aide  is  continuous  with  the  lefwr 
lif'iuid  MTi^,'  a  transverse  concave  surface,  which  ar- 
ticdates  with  t^e  head  of  the  radius. 

The  lower  extremity  of  the  ulna  is  narrow  and  cjlin- 
droid.  It  terminates  in  a  ronnded  head  articulating 
with  the  radios,  and  a  coni- 


FiQ.  104. 


is  attached  the  iutemal  lat-  '^,^^*^1 
eral  iigament  of  the  wrist. 
Between  the  styloid  proc- 
ess and  head  is  a  depression, 
into  which  is  inserted  a  fibro- 
cartilage  separating  the  ra- 
dio-alnar  from  the  radio-car- 
pal articulation.  Behind  the 
styloid  process  is  a  groove 
which  transmits  the  tendon 
of  the  nlno-carpal  extensor. 


1.  ihnftoflluDlm: 
2,  (Tratrr  iliimold  ciTlijr  \  3.  It—r 
•Icmolil  caill.T  ■iikDl*lln(  with 


both  bunt*  of  ihf  lu 


U.lllbrTI]fll>:!lt.rOllfll. 


THE  RADIUS. 

The  Ba'ditu'  is  placed  at  the  outer  »de  of  the  nina,  and  extends  a 
little  lower  in  the  forearm. 

its  ilLuft  is  trilateral,  with  au  acute  border  internally  for  the  attach- 


'  OleorBDon;  o,  mobilej  olec 
aoroleiiion ;  uiaou;  proccHuiaaoannui; 
p.  nneibatiu  ulna;  gUns  ulnae;  corona 
ulo»;    ooroDS  posterior  ulnai    sddita- 


teseabfti;  patella  flxa:  rostrum  eili 
num,  or  postariua:  top  of  lbs  subii. 

'  ProoMiM  aoronoidaua. 

*  Tab«ro«il«a  oIdb. 


*  CaTJtaa  algmoldva  m^or:  C.  iunaia 
m^or;  ■cmilunar  foaaa :  okcraDoid  eav- 
llj. 

>  Ca*itM  algmoldes  minor ;    e.  lunnia 

■  ProMsBua  Btyloideu*. 

'  Hanubrium  nsnoa;  fooile  minus,  or 
auperius:  additameDtom  ulna;  canna 
miDOT:  aercis;  oi  ad  oubitale;  arundo 
braohil  minor;  parapeohjos. 
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ment  of  the  interosseous  membrane.  The  external  inxfitee  is  rounded, 
and  near  its  middle  is  impressed  by  the  insertion  of  the  terete  pronator 
mnscle.  The  anterior  snrflaoe  is  flattened,  expands  below,  and  is  slightly 
grooved  at  the  middle  for  the  origin  of  the  long  flexor  of  the  thumb. 
The  posterior  surface  is  rounded  above,  and  is  flattened  below,  where  it 
accommodates  the  extensor  of  the  thumb. 

The  upper  extremity  of  the  bone  in  front  presents  a  rough  eminence, 
the  tuberos'ity,^  into  which  the  biceps  muscle  is  inserted.  AboTe  it  ii 
tlie  neck,'  and  this  supports  a  discoidal  head,'  the  wide  margin  of  which 
articulates  with  the  ulna,  and  the  upper  concave  surface  with  the  hamems. 

The  lower  extremity  of  the  radius  is  its  thickest  portion.  In  firont,  it 
is  broad  and  depressed,  and  bounded  below  by  a  prominent  ridge  giving 
attachment  to  the  capsular  ligament  of  the  wrist.  Behind,  it  is  irregu- 
larly convex,  and  exhibits  a  narrow  groove  separating  two  broad  ones, 
all  of  which  transmit  extensor  tendons.  Its  outer  side  presents  another 
broad  groove,  which  likewise  transmits  tendons.  Below  the  latter  groove 
is  a  pyramidal  eminence,  the  styloid  process,*  with  which  the  external 
lateral  ligament  of  the  wrist  is  connected.  On  the  inner  side  of  the 
lower  extremity  is  a  transverse  excavation,  the  semilunar  etmty*  for 
articulation  with  the  head  of  the  ulna.  Below  is  a  large  concavity,  the 
carpal  articular  surface,"  which  is  divided  by  a  slight  ridge  into  two 
parts,  corresponding  with  the  position  of  the  scaphoid  and  Innar  bones. 

The  canal  for  the  nutritious  artery  of  the  marrow,  in  both  bones  of 
the  forearm,  ascends  from  the  front  of  their  upper  third. 

BONES  OF  THE  HAND. 

The  bones  of  the  hand  are  situated  in  the  same  general  plane  with 
tliose  of  the  forearm,  and  are  subdivided  into  those  of  the  carpus,  of 
which  there  are  eight ;  of  the  metacarpus,  of  which  there  are  five  ;  and 
of  the  fingers,  of  which  there  are  sixteen. 

BONES  OF  THE  CARPUS. 

The  Carpal  bones,^  or  those  of  the  carpus  or  wrist,^  eight  in  number, 
are  arranged  in  two  rows,  of  which  one  joins  the  forearm,  the  other  the 
metacarpus.    Those  of  the  first  row,  indicated  from  the  outer  side  of 


^  Tuberositas ;  bicipital  tuberosity. 

*  Cervix ;  collum. 
»  Caput. 

*  Processus  styloideus. 


^  Incisura  semilunaris. 

*  Fossa  scaphoidea;  f.  nayioularis. 

^  Ossa  carpi. 

^  Carpismus ;  braohiale;  raseta. 
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the  wrist,  are  the  Bcapbofd,  lanar,  cDDeiform,  and  piHiform  booes;  and 
those  of  the  second  row,  in  the  same  directioD,  are  the  trapezial,  trape- 
loid,  capitate,  and  anciform  bones. 

The  Scaphoid  bon«'  is  the  largest  of 
the  first  row  of  the  carpns,  and  is  oblique 
in  its  position.  It  is  oblong,  concaTO- 
convex,  with  a  tubercle  on  the  outer  end 
for  the  attachment  of  the  annular  iiga- 
ment.  It  articulates  with  the  radius 
above,  the  Innar  bone  within,  and  the 
trapezial,  trapezoid,  and  capitate  bones 
below. 

The  Ltiiiai  bone'  Is  the  second  in  size 
of  the  first  carpal  row,  and  is  square  and 
concavo-convex.  It  articulates  with  the 
rsdins  above,  the  scaphoid  bone  on  its 
cater,  and  the  cuneiform  bone  on  its  inner 
side,  and  the  capitate  and  unciform  bones 
below. 

The  Cn'neiflinn   bone'  is   irregularly 
pyramidal,  and  articulates  with  the  lanar 
and  naciform  bones  on  its  outer  side,  and    ucniition. 
the  pisiform  bone  in  front.  *^ 

The  Fis'ilbnn  bone,'  irregularly  round-    )«»;  ua  m  tht  (Kxiiid  nw.z Tm  tiw 
ed,  is  the  smallest  of  the  first  carpal  row,    "'^j^'^;^^^'  "^'[^ 
and  articulates  alone  with  the  cuneiform    mtbeiiuHofiiwiiwwsuiMiboini. 
bone. 

The  Trape'zial  hone*  is  the  third  in  size  of  the  second  carpal  row, 
ftDd  is  irregnlar  in  form.  In  front  it  has  a  groove,  which  accommo- 
dates the  tendon  of  the  radio-carpal  fiexor,  bounded  by  a  ridge  exter- 
nally, which  gives  attachment  to  the  annular  ligament.  It  articulates 
above  with  the  scaphoid  bone,  below  with  the  first  metacarpal  bone,  and 
on  the  inner  side  with  the  trapezoid  and  second  metacarpal  bones. 

The  Tnp'eioid  bone*  is  the  smallest  of  the  second  carpal  row,  and  is 


tJoD  of  ft  abrofattlln^  wbldi  Rp«rU» 
the  mdkHCftrpA]  FTDm  lli«  tmiUi>-iiLjiv  w- 
I  boiHB  at  tbt  euptu,  Id 
On  uphold,  L  llu  iD- 


>  0*  Haphoideum ;  os  icikpfaoiileB;  oi 
naTicnUra;  o«  eotyloiJu;  oi  eymbl- 
forme;  bo«t-likg  bona. 

'  Oi  lunBtom,  orlanare;  ob  aein II u Da- 
tum, or  KtBilunarg. 

*  Oa  «nneifonn«;  ot  Iriqactrum;  os 
p7r«Diid«l<;  OS  cubilale;  os  Iritogu- 
Ure. 


le;  OS  Hubrolundam ;  oa 
lent! forma ;  os  ailra  or- 


*  Oa  piaifoi 
orbicularcj  o 
din  em  carpi. 

'  Trapeiiun 
loidea;  oa  multaDguli 

*  Os  trapEioidea;  oa  multangalun  ml- 
Duaj  OB  irapetiumj  os  pyramiilale. 


i  oa  Inpcilum, 
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an  irregular  truncated  pyramid,  wedged,  with  its  narrow  «nd  forwarcl,  be- 
tween the  scaphoid  bone  above  and  the  second  metacarpal  bone  below, 
the  trapezial  bone  on  its  outer  side  and  the  capitate  bone  on  ita  iimef 
side. 

The  Capitate  bone,^  the  largest  of  the  second  carpal  row,  haa  a  promi* 
nent  convex  head  articulating  with  the  scaphoid,  lunar,  and  unciform 
bones,  and  an  irregular  cubical  base  joining  the  trapezoid  and  unciform 
bones  at  the  sides,  and  the  intermediate  three  metacarpal  bones  below. 

The  XJn^oiform  bone,'  the  second  in  size  of  the  second  carpal  row,  is 
irregularly  quadrate,  and  has  a  broad  hook-like  process  in  front  for  the 
attachment  of  the  annular  ligament.  It  articulates  above  with  the  lunar 
and  cuneiform  bones,  on  its  outer  side  with  the  capitate  bone,  and  below 
with  the  last  pair  of  metacarpal  bones. 

All  the  carpal  bones  are  composed  of  spongy  substance,  with  a  thin 
layer  of  compact  substance. 

Associated,  the  bones  of  the  carpus  form  a  convexity  on  the  dorsal 
surface,  and  a  concavity  toward  the  palmar  surface.  The  concavitj  on 
the  inner  side  is  bounded  by  the  pisiform  bone  and  the  hook-like  process 
of  the  unciform  bone ;  on  the  outer  side  by  the  tuberosity  of  the  scaphoid 
bone  and  the  ridge  of  the  trapezial  bone.  Between  the  two  sides  a 
strong  fibrous  band,  the  anterior  <^nniilar  ligament,  is  extended,  con- 
verting the  carpal  concavity  into  a  canal,  through  which  the  flexor  ten- 
dons reach  the  palm  of  the  hand. 

The  upper  border  of  the  carpus,  as  formed  by  the  scaphoid,  lunar,  and 
cuneiform  bones,  is  convex,  and  forms  the  lower  part  of  the  radio-carpal 
articulation,  with  which  the  pisiform  bone  has  no  connection.  The 
lower  border  of  the  carpus  forms  an  irregular  transverse  plane,  with 
which  the  metacarpus  articulates.  The  capitate  and  unciform  bones 
together  form  a  convex  prominence  received  into  a  concavity  formed  by 
the  scaphoid,  lunar,  and  cuneiform  bones,  an  arrangement  of  the  two 
rows  of  carpal  bones  which  contributes  to  the  strength  of  their  articu- 
lation. 

BONES  OF  THE  METACARPUS. 

The  Metacar'pal  bones,'  or  those  which  compose  the  metacar'pns,* 
correspond  in  number  with  the  fingers,  which  they  join  below.  They 
belong  to  the  class  of  long  bones,  and  are  slightly  bent  forward. 
Their  shaft  is  trilateral,  convex  behind,  and  sloping  off  on  each  side 

^  Os  capitatum;  ob  magnum.   In  some  '  Ossa  metacarpi. 

animals  the  smallest  bone  of  the  wrist.  *  Metacarpion ;  postcarpium ;  postbra- 

'  Os  unoiforme,  or  uncinatum ;  os  ha-  ohiale ;  torsus  manus. 
matum ;  os  cuneiforme. 
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anteriorly.  Their  uppw  flxtrami^  or  ban  ia  qaadrate,  and  raries  in 
character  with  the  difference  of  articulation  with  the  carpne.  Their 
bnrar  eztnini^  forms  a  spheroidal  hMd,'  with  a  pit  and  pair  of  taber- 
clcB  OQ  each  side  for  ligamentoos  attachment 

The    metacarpal    bone   of  the  Fin>  loc- 

thonib*  is  the  shortest  and  most 
robaet.  It  is  also  disconnected 
aad  divergent  from  the  others.  The 
succeeding  bones  gradually  dimin- 
ish in  size  to  the  last,  and  lie  nearly 
parallel  to  one  another.  They  ore 
articulated  at  their  contiguous  ex- 
tremiticB,  and  form  the  least  moT- 
able  portion  of  the  hand. 

The  spaces  between  the  meta- 
carpal bones  are  called  inter- 
OWMtUf  are  numbered  tiom  with- 
out inward,  and  are  occupied  by 
mascles. 


BONES  OF  THE  FINGBBS. 

The  Fingers'  are  named,  in  suc- 
cession, the  thumb,'  the  isdox  or 
fltraflngor,'  the  middlo  finger,'  the 
ring  finger,^  and  the  little  finger.' 

Un'gM,*  or  joints,  except  the  thumb,  which  has  two.  The  middle 
finger  is  the  longest,  the  index  and  ring  fingers  are  next  in  length  and 
nearly  equal.  The  three  bones  of  the  little  finger  are  longer  than  the 
two  of  the  thumb,  but  these  are  much  more  robust,  and  the  last  plul'- 
anx  of  the  latter  is  larger  than  the  corresponding  bone  of  any  of  the 
other  fingers. 


Each  has  three  bones,  called  pba- 


>  Capitulum. 

'  Ofl  metscarpi  pollicis. 

■  Difili,  daoijli. 

*  Follex;  ftlluB  p«llcs;  digilni  primuB, 
DT  tnagtiUB;  promantia;  ttDtioheir;  nu- 
nas  parrB  nnjori  siyitril' 

^Dl^lui  index,  BMundui,  Mliitaris, 
or  demonslrkloriua ;  iadioslor;  demon- 
■iralor;  lichanoB. 


*  Digitiu  m«diuB,  lertiua,  famoiuB,  in- 
fumiB,  impudicus,  obscccnuB,  or  verpua : 
long  flu  gar. 

'  Digitna  uiiiularii,  qunrtoa,  medioua, 
or  cordis;  parameaoai  ialrlena. 

'  Digitus  parrul,  miaimua,  quintus, 
aurlaulitriB,  myops,  or  olitca. 

*  rbalaoftia]  bouea;  a»B,  nodi,  iotar- 
nodin.  ariiauU,  caod^U,  agmlna,  •cica, 
BCkiiulfB,  or  Bcjtalides  digiiorom  manuB. 


140  THE  SKELETON. 

The  first  row  of  plialan^g^s^  are  the  largest.  They  hare  a  demi- 
cjlindrical  shaft,  convex  behind  and  flattened  in  firont,  with  a  ridge  on 
each  side  for  the  attachment  of  the  vaginal  ligaments.  The  upper 
extremity  or  base  is  the  most  expanded  portion  of  these  bones,  and 
supports  a  concave  articular  surface  for  the  head  of  the  metacarpal 
bones,  and  on  each  side  a  tubercle  for  the  attachment  of  lateral  liga- 
ments. The  inferior  extremity  presents  a  pulley-like  articiilar  surface, 
or  trochlea,  for  the  second  phalanges,  and  a  slight  fossa  on  each  side 
for  lateral  ligaments. 

The  second  row  of  phalan'ges'  are  constructed  like  those  of  the  first 
row,  except  that  their  upper  extremity  supports  a  double  concaTity,  to 
correspond  with  the  trochlea  of  the  former. 

The  third  row  of  phalan^ges^  are  the  shortest.  Their  base  is  con- 
structed like  that  of  the  second  row,  their  shaft  is  compressed  conical, 
and  they  end  in  a  rough  tuberosity  for  the  attachment  of  the  soft  tips  of 
the  fingers. 

In  front  of  the  head  of  the  metacarpal  bone  of  the  thumb  are  placed, 
side  by  side,  the  two  ses'amoid  bones.^  They  are  oval,  with  a  palmar 
convex  surface  enveloped  in  the  tendon  of  the  short  flexor  of  the  thumb, 
and  with  an  articular  facet  moving  upon  the  head  of  the  metacarpal 
bone. 

THE  HAND. 

The  Hand  at  rest  occupies  the  same  plane  as  the  forearm,  but  by 
means  of  the  mobility  of  the  radio-carpal  articulation  or  wrist  joint  it 
may  be  brought  nearly  to  a  right  angle  before  and  behind,  and  also  may 
be  moved  at  an  obtuse  angle  outward  and  inward. 

The  dorsal  surface  or  back  of  the  hand  is  convex.  When  the  hand 
is  closed  as  in  forming  the  fist,  the  heads  of  the  metacarpal  bones  and 
extremities  of  the  phalanges  become  prominent,  as  the  knuckles.  The 
inner  or  palmar  surface  is  concave,  and  is  rendered  more  so  by  the 
flexion  of  the  fingers.  The  concavity  of  the  metacarpus  is  the  basis  of 
the  palm^  or  hollow  of  the  hand. 

The  fingers  may  all  be  flexed  or  bent  inward  at  a  right  angle  to  the 
metacarpus,  but  cannot  be  extended  or  bent  backward  beyond  the  line 
of  the  latter.  They  are  all  capable  of  convergence  and  divergence,  or 
of  adduction  and  abduction.     The  phalanges  may  be  flexed  at  right 

^  Metacarpal  phalanges ;  prooondyli.  ^  Ossa  sosamoidea. 

'  Middle  phalanges ;  mesocondyli.  ^Palma;  vola;  platea;  thenar;  poou- 

>  Phalanges  unguium ;  metacondyli.         lum ;  patera ;  supellex  Diogenis. 
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angles  with  one  another,  and  extended  back  to  their  former  straight 
line,  bat  have  no  other  movement. 

From  the  mobility  of  the  first  metacarpal  on  the  trapezial  bone,  the 
thnmb  is  opposable  to  the  other  fingers,  and  enjoys  a  greater  range  of 
movement.  The  different  length  of  the  fingers  makes  their  tips  cor- 
respond with  the  hollow  of  the  hand  when  this  is  closed,  and  perhaps 
adapts  them  better  for  seizing  objects  of  varied  forms ;  and  thns  when 
a  spherical  body  is  clasped  it  will  be  fonnd  that  the  tips  of  the  fingers 
are  brought  to  the  same  plane. 

DEVELOPMENT  OF  THE  BONES  OF  THE  UPPER  EXTREMITIES. 

The  clavicle  commences  to  ossify  earlier  than  any  other  bone.  It  is 
developed  from  a  principal  piece,  and  an  epiphysis  which  appears  at  the 
sternal  end  on  the  approach  of  adult  age. 

The  scapnla  commences  ossification  about  the  same  time  as  the  vert- 
ebrae. It  is  formed  from  a  principal  piece,  and  several  epiphyses  added 
suliseqnent  to  birth.  The  acromion  and  coracoid  process  are  each 
formed  fVom  two  epiphyses,  another  is  developed  at  the  lower  angle, 
and  one  along  the  base  of  the  scapula. 

The  humerus  commences  to  ossify  after  the  clavicle,  and  before  the 
vertebree.  At  birth  the  shaft  is  ossified,  but  the  extremities  are  car- 
tilaginous. The  head  and  tuberosities  are  formed  from  two  ossific  centres ; 
the  condyles  and  lower  articular  extremity  from  four  centres. 

The  radius  and  ulna  begin  to  ossify  shortly  after  the  humerus.  Their 
extremities  are  cartilaginous  at  birth,  and  an  epiphysis  is  formed  for 
each. 

The  carpus  is  cartilaginous  at  birth,  and  ossification  commences  with 
the  capitate  bone  during  the  first  year.  Each  bone  is  developed  from 
a  single  ossific  centre. 

At  birth  the  shaft  of  the  metacarpal  bones  and  phalanges  is  ossified. 
Subsequently  the  head  of  the  inner  four  metacarpal  bones  is  formed  as 
an  epiphysis ;  but  in  the  first  metacarpal  bone  and  the  phalanges,  it  is 
the  base  which  appears  as  an  epiphysis. 

ARTICULATIONS  AND  MOVEMENTS  OF  THE  UPPER 

EXTREMITr. 

THE  STERNO-CLAVICULAR  ARTICULATION. 

The  joint  formed  between  the  upper  angle  of  the  sternum  and  the  end 
of  the  clavicle  is  surrounded  by  a  oap'sular  lig^ament,  the  stronger  por- 
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tlong  of  which  coostitnte  the  anterior  and  pMtorior  rtar'no-eUlie'- 
nlar  lig'amenti.  The  joint  is  divided  into  two  parts  by  a  biconcaTe 
interutio'iilu  fl'bro-Mr'tllig^ 
which  is  attached  by  its  mar^  ta 
the  capsular  ligament,  the  first  om- 
tal  cartilage,  and  the  upper  border 
of  the  clavicle. 

The  Btemo-claTtcotar  ardenlattoa 

is  farther  etrengthened  by  two  ae> 

cesaory  ligaments:  the  intar^btr^ 

io'nlar  ligament,*  a  narrow  band 

connecting   both   clariclei   acrou 

the  upper  part  of  the  Bt«mnni ;  and 

the  oot'to-claTio'iilar  ligammt,*  a 

strong  band  connecting  the  fint 

costal  cartilage  with  Uie  nnder  part 

of  the  clavicle. 

Notwithetanding  the  strong  ligamentous  anion  of  this  joint,  whicli  it 

the  only  one  between  the  tmok  and  the  upper  extremity,  it  pOBseasei  a 

considerable  degree  of  mobility  in  every  direction.     In  this  motion  Uie 

entire  limb  participates,  while  the  stemnm  is  passive. 

THE   SCAPULO-CLAVIOULAE  ARTICULATION. 

The  joint  formed  between  the  acromion  and  clavicle  is  snrronnded  hj 
a  cap'inlar  lig'ament,  the  stronger  portions  of  which  are  the  raperior 
and  in&rior  aoro'mio-olavio'nlar  lig'amenti.  It  possesses  fant  little 
motnlity,  and  ie  further  restricted  by  the  cor'aoo-olavic'nlar  ligament^* 
which  consists  of  two  strong  fibrons  bands  passing  between  the  bastf  of 
the  coracoid  process  and  the  nnder  snrface  of  the  clavicle. 

In  the  movements  of  the  bones  of  the  shoalder  the  centre  of  motion 
is  the  sterno-claricular  articalation.  The  clavicle  and  scapnla  from  this 
point  move  upward  and  downward,  forward  and  backward.  In  the 
movements  of  the  scapula,  it  glides  upward  and  downward,  or  forward 
and  outward ;  or  it  rotates  on  its  axis,  aa  in  the  shrugging  of  the  sbool- 
ders. 

*  L.  aonoo-ckviaulare ;  L  aonoIdM  at 
inpnoidei;  1.  scftpnte  eommima  mii- 
oide*  ct  trkpaiaides. 
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THE  SHOULDER  JOINT. 

The  SMpnlo^viBAral  artiflnlatimL  or  ahovlder  Joint  is  smrounded  by 
ft  thio,  loose  Mp^itdu*  lig'anoit,'  which  is  attached  abore  to  the  margin 
of  the  glenoid  cavity,  and  below  to  the  neck  of  the  hnmerns.  Its 
npper  part  is  mnch  strengthened  bj  a  broad  band,  the  oor'aoo-liu'- 
nurml  lig'aaunt,*  which  ezteads  between  the  caracoid  process  and  the 
greater  taberosity  of  the  humeros. 

The  ehoalder  joint  is  the  moat  movable  one  of  the  body ;  possessing  a 
wide  range  of  motion  in  every  di- 
rection.    From  this  circumstance  ^'<'-  '**8. 
it  is  very  liable  to  dislocation,  not- 
withstanding its   many  means  of 
protection. 

The  head  of  the  hnmerns  has 
more  than  three  times  as  mnch  sar- 
face  as  the  glenoid  cavity  npon 
which  it  moves.  To  deepen  the 
cavity,  a  prismoid,  fibro-cartil- 
aginouB  band,  the  ^te'noid  lig'- 
unsnt,'  is  attached  aronod  its  mar- 
gin. The  npper  part  of  this  lig- 
ameot  gives  origin  to  the  tendon 
of  the  long  head  of  the  biceps 
flexor  mnacle,  which  passes  throngh 
the  shoulder  joint  to  the  bicipital 
groove  of  the  hnmerns,  and  acts 
functionally  the  part  of  a  ligament. 
As  it  passes  throngh  the  joint  it  is 
separated  from  the  cavity  by  a 
reflection  of  the  synovial  membrane. 

A  strong,  triangolar,  fibrous  band,  the  oor'aoo-aoromial  lig'ament,'  is 
attached  by  its  apex  to  the  acromion,  and  by  its  base  to  the  coracoid 
process.  The  two  processes  thus  associated  form  a  wide  arch  above  the 
shonlder  Joint,  which  prevents  the  dislocation  of  the  hnmerns  in  this  direc- 
tion, unless  the  arch  is  broken.  The  deltoid  mnscle  also  contributes  greatly 
to  the  strength  and  protection  of  the  upper  part  of  the  shoulder  joint. 

In  front  and  behind,  the  latter  is  closely  enveloped  by  the  tendons  of 
the  subscapular,  supra-  and  infra-spinons,  and  lesser  terete  mnscles,  as 


'  L.  ekpiulare  magnum, 

'  L.  ucilitium  ;  aoceuorj  ligameDl. 


'  L.  eoneo-icromiale;   1.  triangular*; 
1.  BOKpula  propria  m  anterlDi. 
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the7  proceed  to  be  inserted  into  the  taberoBities  of  the  homenis.  Infe- 
riorly  the  joint  ia  in  relation  with  the  long  head  of  the  triceps  extensor 
mnscle.  If  the  muscles  BrnTonnding  the  shonlder  joint  are  detached,  OD 
flccoont  of  the  looseness  of  the  capsnlftr  ligament,  the  head  of  the  hnmenu 
falls  nearljr  an  inch  below  its  nsaal  point  of  contact  with  the  glenoid  cavitj. 
The  moTements  of  the  sbonlder  joint  are  forward,  backward,  ontwaid, 
apward,  and  downward,  and  those  of  circamdnction  and  rotatioo. 

THE  ELBOW  JOINT. 

The  Elbow  joint  is  formed  between  the  hnmerns  and  both  bones  of 
the  forearm,  is  lined  with  a  single  synorial  membrane,  and  Is  inclosed  t^ 
a  capsular  ligament  strengthened  with  lateral  ligaments. 


Thi  taa  ILBOW  JOIST,  rtewod  Bttaniallj. 

mlly.    l.tlHa|>«larl[gminuntJi.rn>Dt;2.lDK[- 

UIUt6nlUguwnt:3.MiBUli>rligur«il!4.nund 

dJu;  4,  iilmul  laUnl  Uguntnli  S,  ^  uw 

llguDHiI;  T,S,a|>nl»  UgBmcnl;  a,laMn» 

amij]t. 

memlinuK. 

The  cap'iular  lig'ament,'  thin  and  loose,  ia  attached  above  the  articn- 
lar  surface  of  the  humerus,  including  the  pits  for  the  accommodation  of 
the  olecranon  and  coronoid  process;  and  is  attached  below  to  the  mai^in 
of  the  sigmoid  cavities  of  the  ulna  and  to  the  annular  ligament.  Its 
back  portion  is  much  weaker  than  its  fore  part. 

1  Membrana  oapBularia  cubili. 
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The  intemal  lateral  ligament^  is  a  strong  band  radiating  from  the 
internal  condyle  of  the  hnmerus  to  the  inner  margin  of  the  greater  sig- 
moid cavity  of  the  ulna,  between  the  olecranon  and  coronoid  process.  The 
external  lateral  ligament'  is  a  narrow  band  extended  between  the  external 
condyle  and  the  annular  ligament  surrounding  the  head  of  the  radius. 

The  ordinary  movements  of  the  bones  of  the  forearm  upon  the  humerus 
are  those  of  flexion  and  extension.  The  motions  of  the  ulna  are  restricted 
to  these  alone,  but  the  radius  has  in  addition  a  rotary  movement  occur- 
ring upon  the  ulna  and  humerus  together. 

THE  SUPERIOR  RADIO-ULNAR  ARTICULATION. 

The  snperior  radio-nlnar  articulation  forms  part  of  the  elbow  joint, 
one  synovial  membrane  and  capsular  ligament  being  common  to  both. 
The  head  of  the  radius  and  the  lesser  sigmoid  cavity  of  the  ulna  form 
this  articulation,  the  former  being  surrounded  by  a  strong  fibrous  band, 
the  an^nnlar  ligament,'  the  extremities  of  which  are  attached  to  the 
nlna  before  and  behind  the  latter  cavity. 

THE  MIDDLE  RADIO-ULNAR  ARTICULATION. 

The  lower  four-fifths  of  the  interval  of  the  radius  and  ulna  are  occu- 
pied by  the  interos'seoni  membrane/  which  is  thin  but  strong,  and  is 
composed  of  oblique  fibres  descending  from  the  sharp  edge  of  the  radius 
to  the  opposed  edge  of  the  ulna.  It  is  perforated  by  blood-vessels,  and 
serves  to  give  origin  to  some  of  the  muscles  of  the  forearm,  as  well  as 
to  connect  the  bones. 

At  the  upper  part  of  the  interosseous  space  an  oblique  band,  the  ronnd 
ligament,^  descends  from  the  coronoid  process  of  the  nlna  to  the  radius 
below  its  tuberosity. 

THE  INFERIOR  RADIO-ULNAR  ARTICULATION. 

The  inferior  radio-nlnar  articulation  is  separated  from  the  wrist  joint 
by  a  triangular,  interarticular  fibro-cartilage,  the  base  of  which  is  attached 
to  the  lower  margin  of  the  semilunar  cavity  of  the  radius,  and  the  apex 
to  the  pit  between  the  styloid  process  and  head  of  the  ulna.  This  ar- 
ticulation is  surrounded  by  a  loose  capsular  ligament'  connected  with 
the  articular  margins  of  the  radius,  ulna,  and  fibro-cartilage. 

1  L.  latenle  internum;  1.  brachio-cu-  *  L.  interoB8eum;membranaiiit«ros8ea. 

bftale ;  1.  radiatum ;  L  triangulare.  *  L.  terea ;  1.  obliquum ;  chorda  trans- 

'  L.  laterale  externum ;  L  braohio-ra-      versalis. 
diale.  *  Membrana  capaularis  saooiformis. 

*  L.  annulmre ;  L  orbieulare. 
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The  radius  rotates  inwardly  npoD  the  ulna  and  twcomes  obliqoelj 
crossed  in  front  of  it.  The  hand  follows  the  motion  of  the  radius,  in 
the  pendant  condition  of  the  upper  extremity  the  palm  becoming  directed 
backward ;  and  this  constitutes  the  movement  of  pronation.  The  rerene 
motion,  by  which  tlie  radias  assumes  a  position  parallel  to  the  outer  side 
or  the  ulna,  and  the  palm  of  the  hand  is  directed  forward,  is  called  that 
of  Bnpination. 

In  these  mofementa  of  the  radins,  its  head  rotates  upon  the  hnmcnu 
and  the  IcNser  sigmoid  carity  of  the  ulna  witbiu  the  annular  ligament, 
and  its  lower  extremity  rotates  upon  the  head  of  the  ulna. 


THE  WRIST  JOINT,  OR  RADIO-CARPAL  ARTICUIiATION. 

The  Wrist  joint  is  formed  abore  by  the  radins  and  tiiangnlar  fibro- 
cartilaire    connecting    it 

FlO.   111.  LlOAlIMttOPTmwWOTWD  .,,      .,  ,  Jul 

HABii,  Miicriar  view.  1,  lowpr  With  the  ulua;  and  below 
th(  inieiuMa™  mpm-  by  the  scaphoid,  lunaf, 
Minciosfd  byBMp.li-  and  cuneiform  bones.  It 
7iitnt;3.fure|uirtoraie  ia  inclosed  by  a  loose 
,i«iig«,™ii4.«ifr-  oap'mlarlig'Miient'con- 
trrai  iigui.nc  of  (h*  ncctcd  With  the  contigQ- 

Huinr  iigimout  of  tbe  ticular  Burfaces.       It  is 
'''     strengthened  by  a  strong, 
luur  rounded,  internal  lateral 
^^  ligameiit,'connectingthe 
in«nt  styloid    process    of    the 
'™'  ulna  with  the  CQDeiform 
it  of  bone ;  and  a  strong  Or 
"-  temal  lateral  ligament,' 
iianiMi  uteiwi  ugmKta  at  extended  between  tbe  sty- 
i8t»ino  Joint;  iii*iinBrot  joi^  procBSB  of  the  radins 
and  tbe  scaphoid  bone. 
Bnprr.peprMrntBi  u  trmomi      A  Single  Synovial  mem- 
i„th.oth«fl»pr.,i^i.ta»iu^»^«om-»™.^^^^^^^^         brane  lines  the  radicwjar- 

14,  Inunne  ILgunsiil*  comuctLng  Iba  haub  of  [ke  caotlfuoiu 

nwIwarpdlKinn;  lt,18.|HliiiHoruit«rlorIlKuni!DUiuidliiMrnl    pal  articulatloD,  and  Uei- 

upunonti  of  ih.  pinUngw  MUmi^iioni.  ^j,,.j  commnuicates  with 

the  radio-ulnar  articulation  nor  extends  between  tliat  of  the  carpal  bone*. 


'  Anterior  and  poslarior  radio-carpal 
ligaments ;  1.  acosBBorium  rectum  et  ob- 
liquum  et  rhomboldeum ;  membrana  ar- 
tiouli  onbiti  el  o&rpi  capBDlaria. 


'  L.  lalerale  iDternuni;  L  laterals  nl- 
Dare ;  funiculul  ligam«nlosuB. 

■  L.  lulerale  eitemum ;  L  Uterale  ra- 
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The  moYementa  of  the  wrist  joint  are  flexion  and  extension,  abduc- 
tion and  adduction,  and  circumduction.  The  turning  of  the  hand  de- 
pends on  the  rotation  of  the  radius. 

THE  INTERCARPAL  AND  OARPO-METACARPAL  ARTICU- 
LATIONS. 

The  pisiform  bone  forms  a  distinct  joint  with  the  cuneiform  bone,  sur- 
rounded by  a  strong  capsular  ligament  lined  with  synovial  membrane. 

The  scaphoid,  lunar,  and  cuneiform  bones  of  the  first  row  of  the  carpus 
are  connected  at  their  upper  part  by  interyening  interof^feouB  liga- 
ments. In  the  same  manner  the  trapezoid,  capitate,  and  unciform  bones 
of  the  second  row  are  connected  at  their  middle,  and  this  is  likewise  the 
case  with  the  bases  of  the  inner  four  metacarpal  bones. 

All  the  carpal  bones  except  the  pisiform  bone,  and  the  bases  of  all 
the  metacarpals,  except  that  of  the  thumb,  are  connected  with  one 
another  by  short  fibrous  bands  constituting  the  pal^mar  and  dor'fal 
ligaments.  The  association  of  these  ligaments  forms  a  sort  of  capsular 
ligament  investing  the  carpus  and  base  of  the  metacarpus. 

A  single  synovial  membrane  lines  the  intercarpal  and  carpo-metacarpal 
articulations.  These  joints  possess  but  little  mobility,  except  the  one 
between  the  two  rows  of  carpal  bones,  which  has  a  hinge-like  motion. 

The  metacarpal  bone  of  the  thumb  forms,  with  the  trapezial  bone,  a 
freely  movable  joint  surrounded  with  a  capsular  ligament.  Each  articu- 
lating surface  is  convex  in  one  direction  and  concave  in  the  other,  and 
the  two  surfaces  are  applied  in  a  crossing  manner,  allowing  the  meta- 
carpal bone  to  be  moved  backward  or  forward,  inward  or  outward,  thus 
rendering  the  thumb  opposable  to  the  other  fingers. 

The  heads  of  the  inner  four  metacarpal  bones  are  associated  in  front 
by  thin  and  rather  loose  transverse  Ugaments. 

THE  METACARPO-PHALANGIAL,  AND  PHALANGIAL  ARTICU- 

LATIONS. 

The  metaearpo-phalangial,  and  phalangial  articulations,  are  con- 
nected by  strong  lateral  ligaments,  which  descend  from  the  sides  of  the 
bones  above,  obliquely  forward  to  the  sides  of  the  bones  below.  The 
fore  part  of  these  articulations  is  protected  by  a  thick,  fibro-cartilaginous 
palmar  ligament,^  extended  between  the  position  of  the  lateral  liga- 
ments. It  is  firmly  attached  to  the  margin  of  the  bone  below  the  joint, 
and  but  slightly  to  that  above ;  and  it  is  grooved  on  its  palmar  aspect 


1  Anterior  ligament. 
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for  the  passage  of  the  flexor  tendons.  The  back  part  of  these  articula- 
tions is  covered  by  the  expanded  extensor  tendons,  which  act  in  this  po- 
sition as  ligaments. 

The  spheroidal  head  of  the  metacarpal  bones,  and  the  single  concaritj 
of  the  bases  of  the  first  row  of  phalanges,  permit  the  movements  of 
flexion  and  extension,  abdaction  and  adduction. 

The  phalangial  articulations  or  finger  joints  possess  only  the  more- 
ments  of  flexion  and  extension. 


THE   LOWER  EXTREMITY. 

The  lower  extremity  extends  from  below  the  pelvis,  with  which  it 
articulates  by  means  of  the  head  of  the  thigh  bone.  Each  consists  of  t 
single  bone  to  the  thigh,  one  to  the  knee,  two  to  the  leg,  and  twenty- 
eight  to  the  foot. 

THE  FEMUR. 

The  Fe'mnr,  or  thigh  hone,^  is  the  largest  and  longest  bone  of  the 
skeleton,  and  extends  from  the  hip  bone  downward,  with  an  inward 
inclination,  to  the  tibia. 

The  shaft  is  cylindrical,  with  a  prominent  crest  behind,  called  the  al'pe^ 
0U8  ridge,  (linea  aipera.)  Its  front  and  sides  are  smooth,  and  occupied  by 
the  quadriceps  extensor  muscle.  The  asperous  ridge,  for  the  attachment 
of  muscles,  is  acute  at  the  middle,  and  is  rough  only  at  its  upper  part, 
which  diverges  in  two  divisions  to  the  trochanters.  Its  lower  part  is 
less  well  developed,  and  diverges  in  two  divisions  to  the  condyles,  in- 
closing a  triangular  surface  forming  the  basis  of  the  popliteal  space. 

The  upper  extremity  of  the  shaft  terminates  in  two  processes,  called 
trochan'ters.^  The  greater  trochan^ter  is  situated  at  the  highest  part 
of  the  shaft  externally.  It  is  convex  and  rugged  on  its  outer  surface, 
and  presents  an  oblique  ridge  for  the  attachment  of  the  middle  gluteal 
muscle.  Its  inner  surface,  less  extensive,  exhibits  a  pit,  the  trochanter'io 
fos^sa,'  into  which  the  small  rotary  muscles  of  the  thigh  are  inserted. 
The  smaller  trochan^ter^  is  a  rounded  eminence  situated  at  the  posterior 
and  inner  side  of  the  bone,  and  gives  attachment  to  the  tendon  of  the 
psoas  and  iliac  muscles. 

In  front  and  behind,  the  trochanters  are  conjoined  by  the  intertro- 
chanter^ic  ridges,  of  which  the  posterior  is  much  the  most  prominent, 

1  08  femoris ;  meriam.  >  Fossa  trocbanterioa. 

*  Troobanteres;  rotatores.  *  Linen  troobanteriosB. 
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and  gives  attachment  to  the  quadrate  femoral  muscle.     The  anterior 
ridge  is  feebly  developed,  but  is  longer  than 
the  other. 

From  the  trochanters  and  their  associating 
ridges  the  neck  of  the  femnr^  projects  upward 
and  inward  at  an  obtuse  angle  from  the  shaft. 
It  is  cylindrical,  compressed  from  before  back- 
ward, and  joins  the  latter  by  a  strong,  expanded 
base.  It  supports  a  spherical  head,'  which  is 
covered  with  cartilage,  and  articulates  with  the 
acetabulum.  On  the  inner  side  of  the  head  is 
a  pit  for  the  attachment  of  the  round  ligament 
of  the  hip  joint. 

The  lower  extremity  of  the  femur  is  the 
most  expanded  and  massive  portion  of  the 
bone.  It  terminates  in  two  large  eminences, 
the  con^dylei,  which  are  separated  behind  by  a 
deep  notch,  the  intercon^dyloid  foi^sa.'  The 
articular  surfaces  of  the  condyles  are  continu- 
ous in  front  by  a  pulley-like  surface,  the 
trochlea,  upon  which  the  knee-cap  moves. 
The  internal  con^dyle  is  the  larger,  but  the 
external  con^dyle  projects  most  anteriorly.  On 
the  remote  sides  of  the  condyles  is  a  tuberof  ^- 
ity^  for  the  attachment  of  the  lateral  ligaments 
of  the  knee  joint.  Below  the  external  tuberos- 
ity is  a  crescentic  fossa,  which  gives  origin  to 
the  tendon  of  the  popliteal  muscle. 

When  the  femur  is  placed  vertically,  the  in-    «  trochanter;  7,ext«ni»i,  and  g, 

.  ,  J    ,  11  XT-         XL        internal   condyle* ;   9,   tubcrositT 

temal  condyle  appears  much  longer  than  the  ^^^  the^xtemai  latonu  ligament; 
external,  and  the  summit  of  the  greater  tro-  lo,  grooye  for  the  popiiteai  tendon; 
chanter  rises  nearly  as  high  as  the  head  of  the  ena  ugament  **'  *  °^"***  *»*• 
bone.     The  natural  position  of  the  latter  is 

oblique,  so  that  the  lower  extremities  of  both  thigh  bones  are  brought 
nearly  into  contact,  and  the  upper  extremities  are  the  most  remote  from 
each  other.  In  this  position  the  articulating  surfaces  of  the  condyles 
are  on  a  level,  and  the  summit  of  the  greater  trochanter  is  on  the  same 
line  with  the  centre  of  the  head. 

In  the  female  the  neck  of  the  femur  is  longer  and  more  rectangular 


H- 


Ui 


B\ 
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Yemuk  op  rni  rioht  side,  fiwnt 
Tiew.  1,  the  ■haft;  2.  head;  8, 
neck;  4,  great  trochanter;  5,  ante- 
rior inter-trochanteric  ridge;  A,  \tm- 


1  Cervix,  or  collum  femoris. 
'  Caput  femoris. 


'  Fossa  intercondyloidea ;  f.  poplitea. 
*  Tuberositas  condyli. 
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in  its  relation  with  the  shaft  than  in  the  male,  so  that  the  thigh  bones  ia 
the  former  sex  are  more  oblique  or  more  divergent  abore. 

One  or  two  canals,  for  the  principal  mednllary  nntritioiu  VMseli, 
ascend  at  the  inner  side  of  the  aeperons  ridge,  in  the  vicinity  of  iti 
middle. 

THB  PATELLA. 

The  Patella,  or  kn«e<ap,'  viewed  by  some  anatomists  as  the  repr»- 
scDtative  of  the  olecranon,  by  otbere  as  a  sesa- 
moid boae  of  the  tendon  of  the  qoadricepa  ex- 
tensor mnscle,  is  sitnated  in  front  of  the  knee 
joint     It  is  a  chestnut-shaped  bone,  with  its 
apex  downward  and  attached  by  a  strong  lig- 
ament to  the  tibia.     Its  base  ia  thick,  and  his 
inserted  into  it  the  tendon  of  the  quadriceps 
extensor.     Its  fore  part  is  convex  and  rough; 
piTiLu  arTm  bioht  siDi,piH-    aod  its  back  part  presents  a  transversely  oval 
ttrtor  •icw.   1. 2,  iMicotai  tiaa    articular  surface,  elevated  from  each  side  into 
>p«orihebuiwTi>iigbBu«]fariho    a  median  ridge  so  as  to  correspond  with  die 
•luchmnt  of  iti  ligmeot.  trochlea  of  the  femur,  upon  which  it  moves. 

The  patella  is  composed  of  a  mass  of  spongy  substance  enveloped 
in  a  thin  layer  of  compact  substance. 

THE  BONES  OF  THE  LEO. 

The  bones  of  the  leg  consist  of  the  tibia  and  fibula,  placed  side  by 
side.  The  tibia  joins  the  femur  above,  and,  together  with  the  fibula,  joins 
the  astragalna  below.  The  former  alone  receives  the  pressure  of  the 
upper  part  of  the  body,  and  transmits  it  to  the  foot ;  while  the  latter 
appears  mainly  of  importance  in  extending  the  surface  of  the  leg  for 
muscular  attachment. 

THE  TIBIA. 

The  Tih'ia,  or  ahin  bone,'  situated  at  the  fore  and  inner  part  of  the  leg> 
extends  in  a  straight  line  from  the  tliigh  bone  to  the  tarsus,  and  is  the 
second  largest  and  longest  bone  of  the  skeleton.  Its  shaft  is  a  bilateral 
prismatic  column,  with  sharp  borders,  and  is  most  expanded  toward  the 
upper  extremity.     The  inner  inr&ce,  smooth  and  sli^tly  rounded,  is 

'  Rolula;  epigonis;   onuooloiJes ;   au-  thyroides,    or    leBKmoidcuin    nugntmij 

pergeaunlia;  acrotnyle:  mjUcris;  myle;  olccraaon  mobile. 

mola;   gamba;    conchn:   oculusj  orbis,  'Cneme;  procoemium ;  foeile  m^ni; 

orBCUtumgeDu;  oSBCiitiforme,Ji«:ifoTine,  aninJo,  or  canoB  mqjor;  dknna  domu- 
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tmbcotaneonB.  The  outer  nirfkM,  occupied  by  mascleB,  is  alightlj 
grooved  abOTe,  and  is  roanded  below,  where  It  inclines  forward.  The 
potterior  nir&oe  is  flat  and  covered  with  maBcIes,  and  at  tlie  upper  part 
is  marked  by  a  feeble,  obliqne  ridge,  indicating  the  lower  border  of 
attachment  of  the  popliteal  mngcle.  The  anterior  border,  called  the 
erett  or  ihin,'  is  waving  in  its  conrae,  and  acnte  at  the  middle.  The 
OBter  border  gives  attachment  to  the  interosseous  membrane ;  the  pos- 
terior border,  less  sharp  than  the  others,  gives  attachment  to  muscles. 

The  nperior  extremity  expands  into  the  head,  which  is  the  most 
massive  portion  of  the  bone,  and  appears  as  if 
it  were  pressed  backward,  so  that  its  front  is  ^i"- 1'*- 

flattened  and  it  overhangs  the  posterior  sur- 
face of  the  shaft.  Its  prominent  lateral  por- 
tions constitute  the  oon'dyles,*  which  have  thick 
porous  borders,  and  support  a  pair  of  smooth, 
oval  surfaces,*  invested  with  cartilage,  for 
articulation  with  the  condyles  of  the  femur. 
The  inner  articular  surface  is  the  longer  antero- 
posteriorly,  and  is  slightly  concave  in  this 
direction ;  while  the  other  is  slightly  convex. 
Both  are  elevated  at  the  middle  of  their  ap-  V^      Ml 

proximate  border  upon  a  small  pyramidal  emi- 
nence, the  spi'iioiu  proc'eit,'  the  base  of  which 
is  the  centre  of  attachmeut  for  the  semilunar 
cartilages  and  cracial  ligaments.  The  articular 
garEscea  are  separated  by  a  rough,  depressed 
tract,  which  crosses  the  spinous  process  and 
expands  on  the  fore  and  back  part  of  the  head. 
Below  the  back  part  of  the  external  condyle  is 
a  small,  smooth  surface,  covered  with  cartilage, 
for  articulation  with  the  head  of  the  fibula. 

Below  the  head,  in  front,  at  the  commence-      ^"*  *"  ""^^  "  ™'  ■*" 

'  '  LBi.  I,D»nof  Uul]bl■;I..1.^>■>- 

meDt  of  the  crest,  is  a  conspicuous  eminence,  dr]H:4.<i>inoiupiusM;6,iut»-r- 
the  taberos'itT.' into  which  the  ligament  of  the    '^')':«.""'"'"Unii.io""'-»- 

.        '  °  t[»mltr  of  Ih*  bMW;  8,  lnlern»l 

patella  is  inserted.  muuniiu:  e,  thttt  of  the  nbuii; 

The  bwer  extremity  of  the  tibia  is  ex-    imu  h-d:  ii.  «i.rn.i  m^iir.- 
panded,  and  at  its  termination  is  ({uadrate.    In 
front  it  is  smooth  and  convex,  and  bounded  below  by  a  prominent  mar- 


>  Crista ;  spina. 

*  Coodyll ;  taberoritiM. 

•  CondjU. 


*  Aoelioitas,  orcmiDeDliacoDJ^loides. 
or  inlereondyloidea;  spine. 
■  Tuberosilat  UUm;  tab«rculum;  lu- 
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gin  for  the  attachDieot  of  the  capanlar  ligament  of  the  ankle  j<hdL 
Behind,  it  slopes  to  an  obtase  border,  for  the  same  purpose  aa  the  latter, 
and  its  outer  side  is  excavated  and  roughened  for  ligamentons  attach- 
ment with  the  fibula.  Its  iuner  part  is  prolouged  into  a  strong  promi> 
nence,  the  internal  malle'oliu  or  ankle.'  The  inner  surface  of  thii 
process  is  convex  and  subcutaneous  -,  and  behind,  is  marked  witii  a  groore 
for  the  tendon  of  the  posterior  tibial  mnscle. 

At  the  bottom  of  the  tibia  is  the  tar'ial  artionlar  •nifiioe,  a  quadri- 
lateral concavity,  which  at  its  inner  side  is  prolonged  downward  on  the 
malleolus.  It  is  covered  with  cartilage,  and  joins  the  apper  and  inner 
side  of  tlie  astragalus. 

The  canal  of  the  medullary  nutritions  vessels  is  situated  at  the  oppet 
third  of  the  posterior  surface  of  the  shaft,  and  is  directed  downwaid. 

THE  FIBULA. 

The  Fib'ula'  is  a  long,  slender  bone,  situated  at  the  Dut«r  side  of  the 
tibia.  Its  upper  extremity  articulates  beneath  the  back 
part  of  the  head  of  the  latter ;  but,  in  descending,  the 
bone  gradually  advances  in  position,  bo  that  its  lower 
cxtremitj'  is  nearly  as  far  forward  as  the  intemai  mal- 
leolus, and  extends  rather  lower  than  this. 

The  shaft  presents  three  irregular  surfaces  separated 
by  prominent  borders.  The  inner  snr&oe  is  divided 
by  an  oblique  ridgo,  to  which  the  interosseous  membrane 
is  attached.  The  enter  lorfaoo  is  grooved  above  the 
middle ;  at  its  upper  part  inclines  forward,  and  at  its 

lower  part  inclines  backward. 
Tiu.i  ixa  riBDU  or  Tst  aant  mi  ■  •  ■ 
uo.  jMlcrlor  Tlnr.  ].  1.  urtleu-  i  he  pOStenOr  niT&Oe  IS  con- 
tar  iiiirtK..(iwlhf  eondjlM  of  tlw  vex;  its  upper  part  inclining 
«Hi  3.  Ibe  inno  cunrlyle  nf  (h»  OUtward,  itS  loWCr  part  IH- 
libla;  4.  nurbce  Decupled  bjr  iba  ward. 
piiplitcal  mnMLt  Jtflncd  bj  Ihc  ob-              rni                                 «  «. 

iiq^ii«6je,nutritjQn.t™i«,;  Tho  uppcf  extfemty  ex- 

j,  .urbM  tnv^rrd  bj  ihe  fl^om  of  pands  into  the  head,*  which 

'^LXZ^iT^Tu^  '8  prominent  at  the  sides  for 

tibnin:  11,  It*  b««ii  i-<  xubcuii-  the  attachment  of  ligaments 

i4.gnui«iivi«ndoii>,  flcxor;   and  supports  at  its 

inner  part  a  small  smooth 
surface  for  articulation  with  the  external  condyle  of  the  tibia. 

■  Inner  ankle  bone.  risradiuB;  focile  minus;  libla  minima; 

'  Os   peronej    peroueum;    eanna,   or      spell,  or  Bplinler  bone. 
aruDdo  minor;  lura;  fistula  erurin ;  cru-  'Capitulum, 
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The  lower  extremity,  rather  larger  than  the  other,  is  prolonged,  below 
its  junction  with  the  tibia,  into  the  external  malle^olus  or  ankle.^  This 
is  longer  and  more  prominent  than  the  internal  one,  and  supports  a 
smooth,  triangular,  articular  facet,  which  joins  the  outer  side  of  the 
astragalus  and  forms  part  of  the  ankle  joint.  Behind  the  articular  sur- 
face is  a  fossa  for  the  attachment  of  the  external  lateral  ligament  of  the 
ankle  joint,  and  above  it  is  a  convexity,  which  is  conjoined  with  the  tibia 
by  means  of  a  ligament.  The  fore  part  of  the  malleolus  is  convex  and 
subcutaneous ;  and  its  back  part  is  marked  by  a  groove  for  the  tendons 
of  the  peroneal  muscles. 

The  canal  for  the  medullary  nutritious  vessels  is  situated  near  the 
middle  of  the  posterior  surface  of  the  shaft,  and,  like  that  of  the  tibia,  is 
directed  downward. 

BONES  OF  THE  FOOT. 

The  bones  of  the  foot  are  situated  at  a  right  angle  with  those  of  the 
leg,  and  are  subdivided  into  those  of  the  tarsus,  of  which  there  are 
seven ;  those  of  the  metatarsus,  of  which  there  are  five ;  and  those  of 
the  toes,  of  which  there  are  sixteen.  * 

BONES  OF  THE  TARSUS. 

The  Tarsal  bones,'  or  those  composing  the  tarsus,  seven  in  number, 
consist  of  the  astragalus  and  calcaueum,  the  scaphoid,  cuboid,  and  three 
cuneiform  bones. 

The  Astragalus,'  or  ankle  bone,  is  the  only  one  of  the  tarsus  which 
articulates  with  those  of  the  leg ;  and  is  the  highest  and  second  in  size 
of  the  former.  Its  posterior  part,  or  body,  is  quadrate,  and  is  received 
between  the  two  malleoli.  Its  upper  articular  surface,  for  the  tibia,  is 
antero-posteriorly  convex,  transversely  slightly  concave,  and  is  continu- 
ous at  the  sides  with  vertical  articular  surfaces  for  the  malleoli.  Be- 
neath the  body,  at  its  back  and  outer  part,  is  a  concave  articular  sur- 
face, which  rests  on  the  calcaueum.  In  advance  of  the  body  is  the  neck 
terminating  in  the  head,  which  supports  an  anterior,  convex,  articular 
surface  for  the  scaphoid  bone,  and  an  inferior  articular  surface  for  the 
calcaueum.  The  latter  surface  and  that  beneath  the  body  are  se])arated 
by  a  deep  groove,  corresponding  with  a  similar  one  of  the  calcaueum, 
for  an  interosseous  ligament. 

1  Outer  ankle  bone.  '  Talus  ;  quatrio ;  diabebos ;  oayicula ; 

'  Oasa  tarsi ;  planta  prima ;  rasoeta  pe-      cayilla ;  tetroros  ;  astrion ;  os  balistn  ; 
di« ;  pedium ;  oaficulsB  pedis  nodus.  os  tessene ;  sling  bone ;  buckle  bone. 
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r  heel  bonVi'  is  the  lu|;eBt  one  of  the  tamu.  It  ii 
placed  beoeftth  the  astngalae,  extends  neul} 
OS  far  forward,  and  posteriori;  extendi  br 
beyond,  where  it  forms  the  basis  of  the  hieL 
It  ia  irregalarly  oblong  quadrate.  At  iti 
upper  part  in  front  is  a  large,  irregular  fo«n, 
containing  two  articular  surfaces,  for  theu- 
tragalas,  separated  hy  a  rough  tract.*  Tbt 
larger  articular  surface  is  conrex,  and  situated 
at  the  back  of  the  fossa ;  the  other  is  narrow 
and  concave,  and  rests  on  a  lateral  prooai^ 
internally.  In  advance  of  the  fossa  is  a  tsi^ 
tical  articular  enrfocc  for  junction  with  thi 
cuboid  bone.  Posteriorly,  the  calcaneon 
terminates  in  a  large,  convex  taberoiit7,'  the 
lower  part  of  which  gives  attachment  to  the 
"tendon  of  Achilles."  The  upper  surface 
of  the  tuberosity  is  eaddle  like,  and  cor- 
responds with  the  depression  above  each  side 
of  the  heel.  Tlie  bottom  of  the  tuberosity 
™^  is  subdivided  into  two  taberoles,'  which  gire 
attachment  to  the  plantar  fascia  and  mai- 
cles.  In  advance  of  the  tubercles,  the  under 
surface  of  the  bone  forms  an  obtase  ridge. 
'•  '^  *^  The  outer  surface  of  the  calcaneam  is  vertical 
and  rough.  Its  inner  surface  forms,  with  the 
lateral  process,  a  concavity,'  which  transmits  the  tendons  of  the  flexor 
muscles  and  the  plantar  vessels  and  nerves. 

The  Boaph'oid  hone,'  situated  at  the  inner  side  of  the  tarsns,  is  ovoid 
in  outline,  with  a  posterior  concave  articular  surface  for  the  head  of  the 
astragalus,  and  an  anterior  convex  surface,  divided  int^i  three  facets,  for 
junction  with  the  cuneiform  bones.  Its  upper  and  lower  borders  an 
rongb ;  and  its  inner  part  forms  a  tuberosity  for  the  iusertioo  of  the 
posterior  tibial  muscle. 
The  CnHtioid  bone'  is  situated  at  the  anterior  outer  part  of  the  tarsal^ 


>  Os  citlcis;  oaleaneuB;  ctlcar  pedis; 
oalciit;  iclinii;  pUrnium. 

'  Sulcus  olcanei. 

*  Proceuae  laMralu ;  auitenlacnlum 
tali;  small  apophjreis. 

'  Tuberoaitaa  oaleauei ;  Mat ;  dali ; 
heel. 

'  Oreater  and  lasaer  tnberoaity. 


•  SinuoBiiy. 

^  Oa  Bcaphoides;  os  aaaphaidenm ;  01 

navioulare;   os   cynibirorme;    boat-lilM 

'  Os  ouboideB ;  os  cabiforme ;  m  on- 
boideum;  OBC;boidee;  osoyrltddea;  m 
grandinosam ;  osUssem;  os  van  urn. 
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and  is  the  third  in  size  of  the  taraal  bones.  Its  upper  surface  inclines 
oatwardlj,  and  is  rongb.  Its  under  snrface,  also  rough,  presents  &  tn- 
Iwrosity  for  the  attachment  of  the  calcaneo-cnboid  ligament,  and,  in 
advance  of  this,  a  gnvn  for  the  transmission  of  the  tendon  of  the  long 
peroneal  muscle.  Posteriorlj  it  baa  a  vertical  articular  facet  for  the 
calcaneum;  and  anteriorly,  another,  which  is  subdivided  to  join  the 
onter  two  metatarsal  bones.  Its  inner  surface  is  rough,  and  near  the 
middle  has  a  small  articular  facet  for  the  internal  cuneiform  bone. 

The  three  Cn'miifiirm  bonoi'  are  situated  iu  a  row  in  front  of  the  sca- 
phoid bone,  with  which  tbcy  articulate. 
As  expressed  by  the  name,  tbey  are 
wedge  shaped.  The  internal  osneifbrm 
bone'  is  the  largest,  and  has  its  base 
downward ;  the  middle  onneiibnn  bone* 
is  the  smallest,  and  it,  with  the  external 
enneiibrm  bonei'  have  their  base  upward. 
The  three  bones  together  contribute  to 
the  dorsal  convexity  of  the  tarsus,  and  to 
its  plantar  concavity.  Anteriorly  they 
articulate  with  the  inner  three  metatarsal 
bones,  and  the  external  one  also  articu- 
lates with  the  cuboid  bone. 

All  the  tarsal  bones  are  composed  of 
masses  of  spongy  substance  with  a  com- 
paratively thin  investment  of  compact 
substance,  which  presents  many  perfora- 
tions for  the  transmission  of  vessels. 

The  tarsus  forms  one-half  of  the  length 
of   the    foot,    and    is    connected    near 
its  middle  with  the  leg.      Behind   the 
bones  of  the  latter,  a  small  portion  of 
the   astrt^alus  and  about  one-half  the 
length  of  the  calcanenm  project,  and  in     um  wndon 
front  of   them  project  the  head  of  the     [*''"°!*I1'^ 
astragalus,  a  small  portion  of  the  calca-     lut  phiiui  or  um  gt»t  to>. 
nenm,  and  the  five  smaller  tarsal  bones. 

The  portion  of  the  tarsus  in  front  of  the  ankle  joint,  or  the  initep,'  is 
convex  on  its  dorsal  snrface  and  concave  on  its  plantar  surface.     On  the 


'  Osss  CDneifOTmia ;  obu,  or  obbI 
ahalooiden. 

>  Oa  oanBiroraie  internum,  primui 
BBgtinm. 


eiforme  DKdium,  ■ocundum.  or 


*  Ob  ouaeiroroK  citflrDum,  or  lertiu 
^  CoUum  pedis;  neek  of  the  foot. 
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outer  part  of  the  tarsus,  between  the  astragalus  and  calcaneum,  is  a  large 
space  or  sinns,^  which  narrows  into  a  canal,  proceeding  obliquely  inward 
and  backward  to  the  inner  side  of  the  tarsus.  Both  sinus  and  canal  are 
occupied  by  interosseous  ligaments  connecting  the  astragalus  and  cal- 
cancum.  Back  of  the  astragalus  a  groove  is  observable,  leading  toward 
another  beneath  the  lateral  process  of  the  calcaneum,  both  of  which 
accommodate  the  tendon  of  the  long  flexor  of  the  great  toe. 

The  articulation  of  the  astragalus  and  calcaneum  with  the  other  bonei 
of  the  tarsus  is  so  nearly  in  a  direct  line,  that  it  affords  a  coDTenient 
position  for  disarticulation,  when  necessary,  from  injuries  of  the  foot 

BONES  OF  THE  METATARSUS. 

The  Metatar'sal  bones,^  or  those  composing  the  metatar^iiu,'  corre- 
spond in  number  with  the  toes,  which  they  join  in  front.  They  are 
enumerated  from  within  outward,  have  the  same  general  construction  as 
the  metacarpal  bones,  and  are  slightly  bent  in  their  length  so  as  to  con- 
tribute to  the  concavity  of  the  sole  of  the  foot. 

The  shaft  is  trilateral ;  one  surface  presenting  downward,  another  oat- 
ward,  and  the  third  inward  and  upward.  The  shaft  of  the  outer  four 
bones  gradually  narrows  to  its  head ;  that  of  the  great  toe  is  more  uni- 
form in  diameter. 

The  posterior  extremity,  or  base,  is  the  most  expanded  part,  is  quad- 
rate, and  varies  in  form  with  the  different  bones.  The  base  of  the  first, 
at  its  lower  part,  has  a  tubercle  for  the  insertion  of  the  long  peroneal 
tendon ;  the  bases  of  the  succeeding  three  are  wedge  shaped,  and  by 
their  lateral  adaptation  contribute  to  the  convexity  of  the  back  and  the 
concavity  of  the  sole  of  the  foot.  The  base  of  the  last  metatarsal  is 
prolonged  outward  and  backward  into  a  tuberosity  for  the  insertion  of 
the  short  peroneal  tendon.  The  bases  of  the  outer  four  metatarsals  ar- 
ticulate with  one  another  by  opposed  smooth  surfaces :  those  of  the  inner 
three  metatarsals  articulate  with  the  cuneiform  bones ;  and  those  of  the 
outer  two  with  the  cuboid  bone. 

The  anterior  extremity,  or  head,  is  constructed  like  the  correspond- 
ing part  of  the  metacarpal  bones,  but  is  smaller,  in  proportion  with  the 
length  of  the  bones,  except  in  the  case  of  that  of  the  great  toe. 

The  first  metatarsal  bone  is  the  shortest,  but  is  twice  as  robust  as  the 
others ;  the  second  and  fifth  metatarsals  are  the  longest,  and  are  nearly 
equal ;  the  third  and  fourth  are  next  in  length,  and  are  also  nearly  equal. 
All  the  metatarsals  lie  parallel  to  one  another,  and  they  contribute  in 

1  Sinus  tarsi.  <  Ossa  metatarsi. 

^  Metatarsium ;  metapedium ;  prsecordlum,  solum,  or  yestigium  pedis. 
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their  anion  to  the  convexitj  of  the  back  and  the  concavity  of  the  sole  of 
the  foot.  The  interoB'seoai  spaces  are  enumerated  from  within  oat- 
ward. 

BONES  OF  THE  TOES. 

The  Toes^  are  enumerated  from  within  outward,  as  the  first  or  great 
toe,'  the  second,  third,  fourth,  and  fifth  or  little  toe.  They  diminish 
in  length  from  first  to  last,  and  possess  the  same  number  of  bones  as 
the  fingers.  The  phalan'ges,'  or  joints,  of  the  toes  have  the  same 
general  form  as  those  of  the  fingers,  but  are  smaller,  except  those  of  the 
great  toe,  which  are  as  long  and  of  more  robust  proportions  than  those 
of  the  thumb. 

In  the  first  row  of  phalanges,  except  in  the  great  toe,  the  shaft  resem- 
bles that  of  the  corresponding  bones  of  the  fingers,  but  compressed  later- 
ally so  as  to  assume  a  more  cylindroid  form. 

In  the  second  and  third  rows  of  phalanges  of  the  outer  two  or  three 
toes,  the  characteristic  extremities  are  so  nearly  approached  that  the 
shaft  is  more  or  less  obsolete.  The  second  and  third  phalanges  of  the 
little  toe  are  frequently  co-ossified. 

The  two  ses'amoid  bones  of  the  great  toe  are  like  those  of  the  thumb, 
and  occupy  a  corresponding  position  in  the  sole  of  the  foot. 

THE  FOOT. 

The  Foot  is  placed  at  a  right  angle  with  the  leg,  and  rests  upon 
the  ground  with  the  tuberosity  of  the  calcaneum,  the  heads  of  the 
metatarsal  bones,  and  the  under  parts  of  the  phalanges.  The  heel  pro- 
jects behind  the  leg  at  the  outer  part  of  the  foot,  of  which  it  is  the  nar- 
rowest portion.  From  the  fore  part  of  the  tarsus,  or  the  instep,  the  foot  in 
advance  gradually  expands  in  breadth  and  becomes  thinner.  The  upper 
or  dorsal  snrfitce,  or  back  of  the  foot,  is  convex  in  its  length  and 
breadth ;  and  the  under  or  plantar  snrfiEtce,  or  sole,  in  the  same  direction 
is  concave.  The  arch  formed  by  the  foot  is  higher  and  more  open  on  the 
inner  side.  When  covered  with  soft  parts,  the  heel,  outer  border  of  the 
foot,  and  the  under  part  of  the  toes  touch  the  ground  ;  the  inner  archway 
constituting  the  hollow  of  the  foot.  The  feet  of  the  two  sides  diverge 
from  each  other  in  front,  in  consequence  of  the  rotary  muscles  of  the 
thigh  directing  the  limbs  outwardly.     The  hinge-like  joint  of  the  ankle 


^  Digit!  pedis.  '  Pollex  pedis ;  hallux,  or  hallus. 

*  Ossft,  artiouli,  or  internodla  digitorum  pedis. 
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allows  flexion  and  extension  of  the  foot  In  the  former  moTement  the 
foot  is  bent  forward ;  in  the  latter  the  back  of  the  foot  approaches  the 
same  line  as  the  front  of  the  leg.  The  movement  of  the  foot  directing 
its  sole  inward  and  in  a  feebler  degree  ontward,  occurs  between  the  astra- 
galus and  the  tarsal  bones  with  which  it  articulates.  The  bones  of  the 
tarsus  and  metatarsus  together  exhibit  but  yerj  little  movement  among 
themselves,  with  the  exception  just  mentioned.  The  toes  present  a 
greater  degree  of  extension  upon  the  metatarsus  than  the  fingers  on  the 
metacarpus,  but  their  power  of  flexion  is  much  more  limited,  and  that 
of  abduction  and  adduction  are  feeble.  The  phalanges  of  the  toes  hare 
the  same  movements  among  themselves  as  those  of  the  fingers,  but  are 
restricted  from  their  comparatively  feeble  development.  A  continoance 
of  extension  of  the  toes  flexes  the  foot;  the  reverse  action  of  the  toes 
extends  the  foot.  When  the  toes  are  covered  with  their  soft  parts,  the 
second  appears  a  little  longer  than  the  first,  a  feature  which  has  not 
escaped  the  attention  of  artists,  but  the  great  toe  of  the  skeleton  is 
actually  the  longer. 

DEVELOPMENT  OF  THE  BONES  OF  THE  LOWER  EXTREMITY. 

The  femur  begins  to  ossify  about  the  middle  of  the  second  month  of 
embryonic  life,  being  earlier  than  the  vertebral  column.  At  birth  its 
shaft  is  formed,  and  an  ossific  centre  has  appeared  in  the  lower  extremity 
as  an  epiphysis.  Subsequently  the  head,  the  greater  and  the  smaller 
trochanter  successively  ossify  as  epiphyses. 

The  patella  is  formed  from  a  single  centre  of  ossification,  appearing 
several  years  after  birth. 

The  shaft  of  the  tibia  commences  ossification  about  the  same  time  as 
that  of  the  femur,  and  the  shaft  of  the  fibula  begins  the  process  a  little 
later.     In  both  bones,  after  birth,  the  extremities  ossify  as  epiphyses. 

The  astragalus  and  calcaneum  begin  to  ossify  before  birth ;  the  other 
tarsal  bones  subsequently.  An  epiphysis  is  developed  upon  the  tuber* 
osity  of  the  calcaneum.  The  metatarsal  and  phalangial  bones  are  osai* 
fied  in  the  same  manner  as  the  corresponding  bones  of  the  hand. 

ARTICULATIONS   AND   MOVEMENTS  OF  THE  LOWER 

EXTREMITIES. 

The  support  of  the  trunk  of  the  body  requires  that  the  articulations 
of  the  lower  extremities  should  be  more  extensive,  and  stronger  than 
those  of  the  upper  extremities,  a  condition  which  has  been  gained 
at  the  expense  of  comparative  freedom  in  movement     The  hip  bones, 
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described  as  part  of  the  trunk,  bnt  which  correspond  with  the  bones  of 
tiie  abouMer,  are  entire];  immoTablc. 

I  THE  HtP  JOINT. 

I  The  Hip  joint,'  formed  between  the  acetabDlam  and  the  head  of  the 
^U  thi(ch  buue,  is  the  :<tronge8t  articulation  of  the  body,  and  the  best  instance 
^■of  a  batl-and-SDckct  joint.  Though  admitting  of  movement  in  every 
^ftdJrection,  it  is  nevertheless  much  restricted  in  this  respect  in  comparison 
^Plrith  the  shoulder  joint. 

H  The  acetubnlum  is  deepened  by  a  prismalie  fibro-cartilaginons  ling. 
H  tbe  cot'yloid  lig'ament,-  at- 

B  tached    arunnd    its   margin.  ^"'-  "^' 

As  the  ligament  passes  over 
the  cotyloid  notch,  this  is 
conrcrted  into  a  foramen, 
which  transmits  articular  vea- 
lels  into  the  joint. 

From  the  pit  on  the  head 
of  the  femur,  a  stronfr  lilirons 
cord,  the  round  lig'ament," 
diverges  inwardly  to  be  at- 
tached to  the  margins  uf  the 
cotyloid  notch. 

The  cap'tnlar  lig'ament' 
of  the  hip  joiJit  is  the  alroog- 
eet  one  of  the  body.     It  is 

attached  by  its  upper  exlrem-  ^^^^^^^^  ^^  ^,  ^^  ,^  ^^^^^^^^  ^^  ^^^^^  ^^ 
ity  around  the  border  of  the  iiiu  iisaiQCMii!  -4 the  «r»U'r  nicrMduic  iiguirtu;  a.  ch> 
awtabnlnm,  inclosing  the  co-  '™'-""=f«i=''B->>;«"^  *.<h.p«L,r«cnHeiHticto^ 
Ijrloid  ligament;  and  by  its  ii»ninirT>)iit>uingiiw>uiini.simu;  i,Uieraniidu«.iiuiii[ia, 
lower  extremity  is  attoclied  |;|^^J^  ^'„'',^  "'™,',^^'^™J,^'„''°  ^^^ 
to  the  anterior  iiiter-trochan- 

teric  ridge  of  the  femur,  and  less  strongly  to  the  neck  of  the  latter  jnst 
above  the  posterior  inter- trochanteric  ridge.  In  front  of  the  joint  it  is 
strengthened  by  a  broad  fibrous  band,  the  ac'cessory  lig'ament,"  which 
U  extended  between  the  anterior  inferior  spinous  process  of  the  ilium  and 
the  anterior  inter-troclmnteric  ridge.    The  capsular  ligament  is  surrounded 


o; 
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I  Coxo-  Dr  Ilio-femor&l  artloulKliaD. 

■  Labrun  eariiligiaeum. 

*Lig.  teres;  intaruticnUr  ligament. 


'  Membrnna  onpsiilariB  femoris. 

'  Superior  lignnicnt :  ilio-ru moral  liga- 
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with  large  mascleB,  which  contribute  to  the  strength  of  the  joint  loten- 
ally  it  is  lined  with  ByDOvial  membrane,  which  also  inyests  the  neck  of  flu 
femnr,  and  is  reflected  apon  the  roand  ligament. 

Even  wlien  all  the  mnscles,  together  with  tlio  capsnlar  ligament  nn- 
ronnding  the  hip  joint,  are  cut  away,  it  requires  considerable  force  to 
remove  the  head  of  the  femnr  from  its  socket,  in  consequsDce  of  tht 
pressare  of  the  atmosphere  retaining  it  in  position. 


THE  KNEE  JOINT. 

The  Knee  joint  is  the  largest  and  most  complex  of  the  articnUtioiu. 
It  is  hinge  like  and  slightly  rotary  in  its  movementa.     It  allows  the  leg 
to  be  almost  doubled  in  flexion  on  the 
^i"- 11^-  back  of  the  thigh,  bnt  permits  its  exten- 

sion only  to  a  straight  line  with  the  latter. 
When  the  leg  is  flexed  the  articnlation  of 
tlie  knee  permits  it  to  rotate  moderate^ 
on  its  axis  from  side  to  side,  bnt  not  wbei 
in  the  extended  condition. 

The  condyles  of  the  femor  and  tibia, 
with  a  pair  of  interposed  fibro-cartilagei, 
and  the  patella,  form  the  basia  of  the 
joint;  the  contignons  snrfocea  of  the 
bones  being  invested  with  cartilage.  It 
is  enveloped  in  a  thin  capsnlar  ligament 
lined  with  an  extensive  synovial  mem- 
brane, and  is  strengthened  by  strong  cord- 
like ligaments  and  the  contignons  ten- 
dons of  muscles. 

Upon  the  condyles  of  the  tibia  rest  the 
■emiln'nar  fi'bnMiutilagea,'  a  pair  of 
prismoid,  C-like  plates,  with  their  ex- 
tremities attached  in  front  and  back  of 
the  spinous  process.'  Their  exterior 
border  is  thick,  and  they  slope  off  to  a 
thin  interior  edge,  by  which  arrangement  they  deepen  the  shallow  ar- 
ticular surfaces  of  the  tibia  into  suitable  concavities  for  the  play  of  the 

1  Fibro-urliUgiaes,    or     carlilugiDeH  >  Tb«  Mlftcbraenta  of  tlieae  fibro-fiuti- 

scinilunBreg,    iDterartiouUree,    faloatee,      Uges  oonRtliute  the  ligmmenta  eutlUgl- 
luQBiie,  minisooideM,  or  Bigmoiden.  num  samiluafttBrum.     A  aonneotion  of 

the  two  In  front,  the  Ug.  iraQiverfiui]. 
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condyles  of  the  femnr.  The  inner  fibro-cartiUge  is  adherent  by  its  cir- 
comference  to  the  capsnl&r  and  lateral  ligamentx ;  the  outer  one  is  not  80 
much  adherent,  and  therefore  glides  more  freely  to  and  fro  with  the  move- 
ments of  the  femnr.  Besides  adapting  the  condyles  of  the  tibia  to  those 
of  the  femur,  the  semilnnar  fibro-cartilages  protect  the  condyles  from 
attrition,  act  as  elastic  cushions  to  rednce  the  force  of  concussions,  and 
prevent  the  atmosphere  from  pressing  the  capsular  ligament  between  the 
bones. 

From  the  aides  of  the  intercondyloid  fossa  of  the  femnr  a  pair  of 
strong,   fibrous    cords,  the   oni'cial    li^a- 
awiti,'  cross  each   other  and  descend  to  ''**■  ^"'■ 

be  attached  in  ft-ont  and  behind  the  spinous 
process  of  the  tibia.  These  ligaments  re- 
Strict  the  flexion  and  extension  of  the  leg, 
and  give  firmness  to  the  joint,  especially 
when  the  limb  is  flexed. 

The  oap'folar  ligament*  is  a  thin,  capa- 
dons  envelope,  attached  to  the  rough  borders 
of  the  condyles  of  the  femur  and  tibia,  and 
the  sides  of  the  patella,  and  associated  with 
the  tendons  of  the  various  muscles  attached 
in  the  vicinity  of  the  articulation.  It  is  so 
thin  as  to  appear  to  be  a  mere  continuation 
of  the  periosteum  of  the  contiguous  bones 
■trengthened  at  particular  points  with  pro- 
cesses fVom  neighlwring  tendons.  A  pro- 
cess* of  this  kind,  at  the  back  of  the  Joint, 
is  derived  flrom  the  tendon  of  the  semi-mem- 
branous muscle,  and  is  extended  between  the 
external  condyle  of  the  femur  and  the  internal  condyle  of  the  tibia. 

Above  the  patella,  the  tendon  of  the  quadriceps  extensor  occupies 
position  and  function  of  a  strong  ligament  to  the  knee  joint;  below  is 
the  lif 'ament  of  the  patella,'  a  broad,  thick,  fibrous  band,  which  is 
an  extension  of  the  tendon  of  the  muscle  just  mentioned  descending 
from  the  apex  and  front  of  the  patella  to  the  tuberosity  of  the  tibia. 
Jast  above  its  insertion  the  ligament  is  separated  from  the  head  of  the 
tibia  by  a  synovial  bursa,  not  communicating  with  the  knee  joint. 


Fbdmt  tuw  or  tbb  iioitt  ihd 
jomT.  1,  fndDD  oT  tbc  f]iuilr1c*pi 
uUnKir  miucle^  1,  i«EcUi;  B.1L(k- 
mnt  o(  Ibe  pMtlki,  or  undliuu  In- 

4^  o^volv  llgmmeDt:  L  0,  iDtrmal 
ksd  *iunul  Utort]  lIsanMiiti^  T, 
npador  tJblo-nbnlv  lutlculftUun. 


■  L.  cnieUU. 

*  Menbran*  eapsnlaria  g«aa. 


'  Lig.  pofltioum  Winalowiii 
tcum ;  posterior  Ilgamflnt. 
*  LIg.  pktelln. 


1.  popli- 
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The  intamal  lateral  ligamMif  of  the  knee  joint  is  a  long,  broad,  ud 
strong  band,  extended  between  the 
^'"-  '^''  taberosity  of  the  internal  condyle 

of  the  femnr  and  the  apper  part  of 
the  inner  border  of  the  tibia.  The 
external  lateral  liganwnf  is  ■ 
ronnded  cord,  extended  betwea 
the  tnberosity  of  the  external  con- 
dyle of  the  femuT  and  the  head  of 
the  iibnla.  Th^e  ligaments  bqb- 
tain  the  firmness  of  the  articnlation, 
more  especially  in  the  extended  cod- 
dition  of  the  leg. 

The  synovial  membrane  of  the 
knee  joint  lines  the  capsular  liga- 
ment, and  is  reflected  apon  the 
semilunar  fibro-cardlagea  uid  cm- 
cial  ligaments.  It  is  also  reflected 
npon  a  mass  of  fat  intervening  b»- 
tween  the  ligament  of  the  patella 
and  the  front  of  the  head  of  tbe 
tibia,  and  is  extended  along  the 
sides  of  the  joint  as  two  crescentie 
cmtuii  iiguDpni;  12.  back  ot  iho  oipaniu  uga-  appendages  named  the  alar  faldi,' 
'"""'  These  unite  and  are  prolonged  in 

a  conical,  cord-llkc  process,*  ascending  obliquely  backward,  to  be 
attached  to  the  front  margin  of  the  intercondyloid  fossa  of  the  femnr. 
Above  the  patella  and  its  trochlea  the  synovial  membrane  is  reflected  u 
u  pouch  for  several  inches  upward,  between  the  tendon  of  the  qnadricept 
extensor  and  the  femur.  In  the  flexion  of  the  leg  this  ponch  is  drawn 
down  to  the  edge  of  the  trochlea  of  the  femur ;  and  in  extension  is  again 
drawn  up  by  fleshy  slips'  of  the  quadriceps  muscle.  Behind  the  joint, 
the  synovial  membrane  extends  upward  between  the  condyles  of  the 
femur  and  the  tendinous  heads  of  the  origin  of  the  gastrocnemioB  mnscle. 


il!  the  hD^ular  InlDm 


IT  Mda  with  the  femor 


'  L.  laleritle  internum. 
'  L.  Utemk  externum. 
'  Ligunentft  alarU  i  I.  alare  m 


'  Mucus  ligament;  UgMnantoBi  dm- 

'  MuHciiU  anbcrimlw;  m.  artlonlarei 

genu. 
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THB  TIBIO-FIBDLAR  ABTICULATIONS. 

The  fibala  articulates  immoyabljr  with  the  tibia. 

The  nperior  tib'io-flb'alar  artienlatioa,'  betveen  the  bead  of  the 
former  and  the  onter  condyle  of  the  lat- 
ter, bas  the  opposed  surfaces  covered  with 
cartilage.  It  is  inclosed  in  a  capsnlar  liga- 
ment, the  stronger  portions  of  which  consti- 
tute the  antarior  and  posterior  lis^amenta. 

The  wide  interval  between  the  two  bones 
of  the  leg  is  occupied  by  an  intcrOB'noiu 
membruu,*  composed  of  parallel  fibres  de- 
scending obliquely  from  the  outer  border  of 
the  tibia  to  the  opposed  border  of  the  Bbula. 
The  membrane  is  perforated  above  for  the 
passage  of  the  anterior  tibial  vessels.  It 
gradoally  narrows  below,  and  between  the 
inferior  extremities  of  the  bones  consists  of 
short,  strong  fibres*  firmly  connecting  them 
together. 

The  inferior  tib'io-fib'ular  articulation 
is  strengthened  by  the  antarior  ligament,* 
which  is  an  oblique  band  extending  from     ^p™™' "  ■"•■"""w  Joi°';  ^o•l- 
the  front  of  the  tibia  downward  to  the  ex- 
ternal malleolus;  and  the  posterior  ligament,'  which  consists  of  two 
bands  pursuing  the  same  course  behind  the  bones. 


THE  ANKLE  JOINT. 

The  Ankle  joints  is  formed  by  the  transverse  arch  between  the  melteoli 
and  the  body  of  the  astragalus.  It  is  a  simple  hinge-tike  articulation, 
permitting  flexion  and  extension. 

The  joint  is  surronnded  by  a  thin  oap'salar  lig'afflent,  connecting  the 
contignous  borders  of  the  articular  surfaces  of  the  bones,  strengthened 
by  lateral  ligaments. 


iTeren«o-tiblal  anieulatlon. 

;  Hjitumlongl- 


*  lafHior  InUroHwiu  llgunmL 

*  L.  tiblo-flbnUn  antleum  tuperiui  et 
intiriiu;  L  malleoli  tnternl  antioum. 


*  L.  Ublo-fibaI»rg  po«tioum  auperiui  at 
iareriuBi  the  poiUrior  and  traniTerM 
llgamuili ;  1.  mallaoll  talemi  anticum. 

*  Arlioulatio  padia  ;    arUcnUrio  talo- 
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The  extomai  Istaral  ligamenf  consists  of  three  stronff  fibrotu  bandi 
diverging  from  the  oater  malleolns;  one  proceeding  bBcWard  to  the 
posterior  border  of  the  astragatns,  a  second  descending  to  the  ont«r  put 
of  the  calcanenm,  and  the  third  passing  forward  to  the  anterior  border  of 
the  aatragalns. 


at  H»  Ublai  3,  Mtncalv;  t,  cala- 
•omhiM  boMS  S,  tBtanal  auKin 
DUrutl  lai<nl  Upont;  T,  cafnlu  U^ 
R.Acbillai' ICDdm. 

The  internal  lateral  ligament*  is  a  strong  band  diverging  from  the 
lower  border  of  the  inuer  malleolns  to  the  corresponding  side  of  the 
astragalus  and  the  lateral  procesg  of  the  calcanenm. 


THE  INTERTAESAL  AND  TABSO-MBTATABSAL  ABTIOUIA- 
TI0N8. 

ABTICUIATIONB  Or  THE   ASTBAQALUS,  CALOANEUM,  AND   SCAPHOID   BOn 

The  astragalns  and  calcanenm  are  conjoined  bj  a  thick  intoroa'Monf 
ligament,  occnpying  the  sinus  formed  by  the  contiguous  groores  of 
those  bones.  The  ligament  separates  two  joints,  of  which  the  poste- 
rior is  surronnded  by  a  short,  thin  oap'aolar  lig'ament,  lined  with  a 
synovial  membrane.  The  other  joint  is  continnons  inferiorly  with 
that  between  the  head  of  the  astragalus  and  the  scaphoid  bone; 
both  being  enveloped  in  a  common  oap'iular  lig'amenti  and  lined 
with  a  continnous  synovial  membrane.  This  articulation  is  strength- 
ened above  by  a  broad  fibrous  band,  the  astrag'alo-toaph'oid  li^^ 

>  L.  Ifttanle  eiternam ;  1.  fibular*  UU      et  aaticum ;  1.  flbuln  poatit 
posticum  et  antlaum  M  1.  flbuUra  oatca-      et  antioum. 
Dei;  1. malleoli  eitBTnipoalioum, medium,  'L.  lateral*  inlernnm ;  L  dalt^ddM 
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in«Bt ;'  at  its  outer  side  bj  the  eztenul  CRtow'M-Uftph'oid  lig'u&aiit,' 
connecting  the  corresponding  bones  in  the  interval  between  the  a^traga- 
1q8  and  cnboid  bone.  Below  the  articnlation  is  the  inferior  oaloaa'oo- 
aeaph'oid  ligament,*  which  is  a  strong,  broad  band  proceeding  Trom  the 
lateral  process  of  the  calcanentn,  beneath  the  head  of  the  astragalas,  to 
the  scaphoid  bone. 

ARTICULATION  OF  THE  CALCANEUM  AND  CUBOID  BONE. 

The  inteirening  articulation  of  the  calcaneam  and  cuboid  bone  is  snr- 
roanded  by  a  short  oap'sular  lig'ament,  strengthened  above  and  below 
bj  a  broad  band  of  fibres  constitnting  the  nipBrior  and  inferior  caloan'- 
«o-on1>oid  %'ameni' 


ARTICULATION  OF  THE  SCAPHOID.  CUBOID,  AND  CUNEIFORM 
BONES  TOGETHER  AND  WITH  THE  BASES  OP  THE  META- 
TARSAL  BONES. 

All  the  bones  here  mentioned,  with  the  exception  of  the  first  metatar- 
sal, are  joined  with  one  an- 
other, on  the  back  and  sole 
of  the  foot,  b;  fibrous  bands 
associating  those  contignous, 
and  constituting  the  dor'ial 
and  plan'tar  lif'anisnti,' 
which  together  form  a  sort 
of  capsular  ligament. 

Intoroi'woni  lig'unrata,* 
consisting  of  short  interven- 
ing fibres,  conjoin  the  scaph- 
oid with  the  cuboid  bone,  the 
latter  with  the  eitemal  cnnei- 
form  bone,  the  three  cunei- 
form bones  with  one  another, 
and  the  bases  of  the  outer 
fonr  metatarsal  bones. 

The  synovial  membrane  of 
the  articnlation  of  the  scaphoid  and 


liform  bones  is  prolonged  to  that 


>  L.  aatngalo-Maphoideum. 

*  L.  MloaaM-Mtphoidaum 
intarotMnm,    or    dorMla ;    I.  eftlouiM- 
BaTi«aUra  intcroueum. 

*  L.  oaloaaeo-ioapholdBuni  taferius ;  1. 
o»lo>iiw>-iWTioiiIsr«  pUnlan. 


*  L.  csloaDeo-auboldeum   aupertua   et 
inferluR,  or  daraalo  >t  planlare,  or  braf*. 
>  L.  doraalia  el  plBotsria. 
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of  the  cuboid  and  external  cnneifonn  bone,  and  also  to  the  articiilation 
between  the  outer  two  cuneiform  and  the  second  and  third  metataml 
bones.  Another  synoTial  membrane  lines  the  joint  of  the  cuboid  and 
outer  pair  of  metatarsal  bones. 

The  first  metatarsal  bone  and  internal  cuneiform  bone  form  a  separate 
joint  surrounded  by  a  capsular  ligament  with  a  distinct  synovial  mem- 
brane. 

The  Long  Plan^tar  lig^ament,^  the  most  conspicuous  of  the  ligaments 
of  the  foot,  commences  on  the  under  surface  of  the  calcaneum,  and 
proceeds  forward,  gradually  expanding,  to  be  attached  to  the  tuberosity 
of  the  cuboid  bone  and  the  bases  of  the  last  two  metatarsal  bones.  It 
converts  the  groove  of  the  cuboid  bone  into  a  canal,  through  which 
passes  the  tendon  of  the  long  peroneal  muscle. 

METATARSO-PHALANGIAL  AND  PHALANGIAL  ABTIOULA- 

TIONS. 

The  metatar'so-phalan'gial  and  phalan^gial  artieulationi  are  con- 
structed exactly  like  the  corresponding  joints  of  the  hand. 

I  L.  longam-plantsB ;  1.  calcaneo-ouboideum  plantare ;  inferior  or  long  ealeaneo- 
ouboid  ligmment. 


CHAPTER  III. 

THE   FIBROUS,  CARTILAGINOUS,    FIBRO-CARTILAGINOUS,  ELASTIC,   AND 

ADIPOSE   TISSUES. 

In  describing  the  articalations  of  the  skeleton,  many  strnctares  were 
mentioned,  which  enter  into  their  composition,  in  addition  to  the  bones.  As 
these  structares  likewise  enter  into  the  constitution  of  many  other  parts 
of  the  body,  it  has  appeared  to  ns  convenient  to  defer  an  examination 
of  their  nature  until  the  present  moment.  Those  to  which  we  espe- 
cially refer  are  the  fibrous,  cartilaginous,  fibro-cartilaginous,  and  elastic 
tissues.  To  these  we  might  add  the  serous,  adipose,  and  muscular  tissues, 
but  an  account  of  the  former  and  latter  will  be  deferred  to  other  oppor- 
tunities; while  the  adipose  tissue,  which  appears  to  be  unessential  to  the 
constitution  of  any  organ,  may  be  conveniently  described  in  the  present 
chapter. 

FIBROUS  TISSUE. 

FiHiroai  tii^sne'  is  one  of  the  most  abundant  and  extensively  diffused 
materials  of  structure  of  the  body.  It  mainly  composes  the  dermis  or 
true  skin ;  the  superficial  and  deep  fasciee ;  the  periosteum  and  perichon- 
drium ;  nearly  all  the  ligaments ;  the  sheaths  of  blood-vessels  and  nerves ; 
the  tendons,  aponeuroses,  and  sheaths  of  muscles ;  the  dura  mater,  sclero- 
tica, and  the  outer  layer  of  the  pericardium ;  the  capsules  of  the  spleen, 
kidneys,  testes  and  ovaries ;  the  submucous,  subserous,  and  subglandular 
tissues ;  and  the  general  connective  or  areolar  tissue  of  most  organs  of 
the  body. 

Fibrous  tissue  is  white,  bluish  white,  or  yellowish  white,  and  more  or 
less  glistening.  When  dried  it  becomes  hard,  yellow,  and  transparent ; 
but  assumes  its  former  appearance  on  the  imbibition  of  water.  It  is 
the  strongest  and  most  tenacious  of  all  animal  tissues,  is  very  inex- 
tensible,  but  highly  flexible.  From  these  physical  properties  it  is  admi- 
rably adapted  to  the  various  purposes  for  which  it  is  employed  in  the 

^  White  fibrous  tissue. 

(167) 
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body,  viz.,  the  protection,  sustaiiiiag,  and  connection  of  other  tiaa 
organs. 


XuMTua  or  nnioui  n 
Uenlillon,       au  «ird  ftno)  Ibo  il|fitnsMd<  of 
cihiblllDtt  Iti  aiDipMltiDn  of  bundlH  of  iiinilM       appet  eitRinllj  aihlblti  lu  dliWoa  aod  niM- 
IlunsDU  of  nhrwH  Uhub  ;  bifhlji  m^DlBcd.  ghm  Into  Um  odpi  or  Ihs  Iricupid  nin.  %  ■  (» 

ilm  of  the  dura  naUer  of  tba  ■ptnal  ocxd. 

The  ^reat  streagtti,  tenacity,  and  durability  of  fibrona  tisane  tiare  ren- 
dered it  of  imporiQiit  service  in  the  arts.  The  so-catled  "cat-yat,"  fiddle 
strings,  and  the  like,  are  the  twisted  fibrous  stracttire  of  the  small  intes- 
tine of  the  sheep.  All  Tarieties  of  leather  consist  of  the  fibrous  deim 
of  the  skins  of  animals,  rendered  leas  liable  to  the  ordinary  cansea  of 
decay  by  anion  with  certain  chemical  substances,  such  as  tannin.  Parch- 
ment is  likewise  derived  from  the  same  source;  and  the  savage  finds  it 
invaluable  as  a  how-string. 

By  boiling  dbrona  tissne  it  is  resolved  into  gelatin ;  and  hence  frag- 
ments of  skin,  tendons,  and  ligaments  are  the  chief  sonrce  of  the  glneof 


Fibrous  tissue  is  mainly  composed  of  exceedingly  fine  homogeneoni 
filaments,  measuring  from  the  jaJoo  to  the  yoJno  of  an  inch  in  diameter, 
collected  into  minute  inextensible  bundles,  which  may  be  associated  into 
larger  bundles,  as  in  the  formation  of  tendons  and  ligaments,  or  tliey 
may  interlace  with  one  another  into  more  or  less  extensible  membranes 
The  intervals  of  the  bundles  of  filaments  of  fibrous  tissue  are  occupied 
by  a  colorless  homogeneous  liquid  resembling  serum,  but  its  exact  nature 
has  not  been  positively  determined. 


THE  TISSDBA. 

All  stractnres  of  fibrona  tiasne  cootaio  more  or  1 
elftstic  tissae  in  the  char-  . 

•cter  of  slender  fnaiform 
fibres,  or  as  fine  oet- 
workB.  The  elastic  tis- 
eae  is  rendered  evident, 
on  treating  portions  of 
any  of  the  fibrous  strac- 
tnres with  acetic  acid, 
beneath  the  microHcope. 
By  this  process  the 
fibrous  tissue  is  ren- 
dered so  transparent  as 
to  appear  indistinct, 
while  the  fibres  of  the 
elastic  ttsane  become 
sharply  defined. 

In   the  formation  of 
tendons,    the     primary 
bundles  of  fibrous  tissue  are  closely  aasociated  parallel  to  one  another, 
thus    producing    strong    inexten- 
sible  cords,  admirably  adapted  to 
convey  the  muscular  power  to  the 
bone  or  other  part  to  be  moved. 
Likewise  in  the  constmction  of  the 
band-like  ligaments,   intended   to 
unite  the  bones  In  the  strongest 
manner,  the  fibrous  tissue  is  col- 
lected into  parallel  bundles,  per- 
mitting   free    flexibility,    but    no 
stretching  or  extensibility. 

In  the  constitotion  of  aponeu- 
roses, the  deep  fasciie,  and  the 
dura  mater,  bundles  of  fibrous  tis- 
sue are  arranged  parallel  to  one 
another  in  layers,  and  crossed  by 
bundles  which  closely  associate  the 
former  together. 

In  most  other  fibrous  structures, 
the  filaments  and  bundles  of  fibrous 
tissue  interlace  with  one  another  in 
such  a  manner  as  to  permit  of  more 


'■.'t. 


ihlblllDi 

■  ofCDB- 

ursbmull*- 
•nai  i.  •■  aliigl*  bnndlr.mon  hl^lj  nimiillM. 
irllti  >  pgrtloii  <fij  of  Uh  fllammb  fntud  not. 

or  less  extensibility.    This  property 
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Is,  however,  entirely  dependent  on  the  arran^^ement  alone  of  the  Ebrum 
tiBsne,  as  it  is  Id  all  cases  entirely  inextensible  in  the  direction  of  itii  fil»- 
raents.  The  fact  may  he  easily  understood  by  referring  lo  a  familiir 
illnstration :  thus,  while  a  handkerelitef  or  other  similar  faliric  is  inexUn- 
Bible  in  the  direction  of  its  threads,  it  is  (inile  extensible  and  contractile 
diagonally  to  the  course  of  tliose  threads,  or  in  the  bias  direction,  as  it  b 
usually  termed. 

Simply  by  the  arrangement  then  of  the  filaments  of  fibrous  dssae,  »• 
find  iu  the  body  structures  composed  of  it  exhibiting  evciy  degree  of 
BoftnesB  and  extensibility,  from  the  delicate,  cottony  connective  tissne,  ht 
the  unyielding  Icndon. 

Connect'lve  or  are'olar  tle'sne,'  fonnd  almost  everrwhere  in  the  bod» 
in  the  form  of  a  moist,  tough,  white,  downy  snbstance,  is  composed  of 


Fid.  130. 


Fjg.  131. 


.interlacing  bundles  of  Sbrous  tisgue,  and  of  all  materials  is  the  be«t 

■  adapted,  from  its  combined  strength,  softness,  and  yielding  character,  to 

beonnect,  sustain,  and  strengthen  organs,  while  it  ])ermits  a  certain  degree 

f  mobility  among  them.    Thns  it  tenaciously  holds  together  the  vessels, 


<  CellulKT  tissue;  tela  cetlulosti,  or  DelUilnris;  reiiculni 
or  porous  tiBSoe  1  celluliLr,  or  reticular  subalnDce ;  coulee 
IcU  Bippooralii  oribroaa. 


d.  Rlunenlous,  liuuiDnltd. 
lus  celluIosu9:  eibmjphe, 
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nerTes,  mascles,  bones,  and  skin,  fills  up  interyals  and  forms  soft  beds  of 
support  for  them,  and  yet  allows  them  moderate  freedom  of  movement. 
In  like  manner  it  holds  together  the  muscular  fibres,  the  nerve  fibres,  and 
the  constituents  of  other  tissues,  and  gives  them  strength  without  incon- 
Teniently  impeding  their  movements.  Comprising  as  it  does  the  snbmu- 
cous  and  subserous  layers  of  the  hollow  viscera,  while  these  derive  from 
it  their  main  strength,  it  yet  permits  their  expansion. 

In  the  sheath  of  blood-vessels  and  muscular  fasciculi,  the  filametfts 
of  fibrous  tissue  cross  one  another  diagonally  to  the  course  of  the 
former  in  a  most  beautiful  manner,  and  while  they  give  strength  they 
allow  movement  in  all  directions.  While  the  band-like  ligaments,  com« 
posed  of  parallel  bundles  of  fibrous  tissue,  firmly  unite  the  bones  and  are 
dmply  flexible,  the  capsular  ligaments,  composed  of  interlacing  bundles 
of  the  same  material,  are  moderately  extensible.  The  tendon,  composed 
of  closely  parallel  bundles  of  fibrous  tissue,  does  not  stretch,  but  follows 
the  contraction  of  the  muscle  whose  swelling  form  is  observed  through 
the  more  yielding  fascis  and  skin. 

The  fibrous  tissues  are  furnished  with  comparatively  few  and  small 
blood-vessels;  the  large  arteries  and  veins  frequently  observed  in  them, 
as  for  instance  in  the  submucous  tissues  and  the  dura  mater,  being  des- 
tined to  supply  the  contiguous  structures.  The  nerves  are  also  few,  and 
hence  the  sensibility  of  these  tissues  is  of  the  feeblest  character.  The 
dermis  would  appear  to  be  an  exception  in  comparison  with  other  fibrous 
stmctureSy  but  the  vessels  and  nerves  in  this  case  are  rather  intended  for 
the  ftmetlons  of  various  accessory  parts,  as  for  example  the  papills  of 
touch  and  of  the  hairs,  the  glands,  and  the  epidermis. 

Filnrons  tissue,  of  all  others,  appears  to  be  the  most  easily  reproduced 
in  cases  where  it  has  been  destroyed.  It  forms  the  structural  element  of 
most  cicatrices,  fiJse  membranes,  adhesions,  etc. 


CABTILAGB  AND  FIBRO-CARTILAGE. 


Car'tilag^  or  gristle'  is  a  dense  substance,  of  less  hardness  than  bone, 
of  a  bluish-white  or  yellow  color,  with  an  opalescent  or  pearly  appear- 
ance. It  is  elastic,  flexible  but  inextensible,  and,  though  of  firm  consist- 
ence, is  less  tough  than  fibrous  tissue.  Easily  cut  or  sliced  with  the 
knife,  in  thin  pieces  it  is  translucent ;  and  to  the  naked  eye  appears 
homogeneous  in  structure.    By  drying  it  becomes  very  hard,  yellow,  and 

1  Cartilage ;  chondros. 
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tranaporent,  bat  readilf  assumes  its  former  condition  through  the  imbiU- 
tion  of  water. 

From  its  phyfical  properties  cartilage  is  admiroltly  adapted  to  con- 
tribute to  the  formation  of  tbe  joiuK 
of  the  skeleton,  aud  to  pive  funj 
ml  strength  to  other  organs,  with- 
lit  too  great  a  degree  of  rigiditr. 
t  eonatitDles  the  articular  carti- 
ifTRS,  the  cartilages  of  Ibc  ritj«, 
lii.ise  of  the  larjnx,  ext-ept  the  epi- 
lotlis,  those  of  the  trachea  and  Ha 
ilifisions,  and  those  of  tbe  nme. 
'  In  association  with  tibrons  tissue  it 
forms  the  fibro-eurtilugea,  as  Ihe 
intervertebral  disks,  the  fibro-cw- 
tilagcs  of  the  symphyses,  the  inter- 
articular  fibro-cartilages,  the  epi- 
\  glottis,  the  cartilages  of  the  ear  and  Eustachian  tube,  and  those  of  the 
I  eyelids. 

The  bones  originate,  for  the  most  part,  in  the  condition  of  cartilage. 

1  Bnd  to  a  much  less  degree  in  the  form  of  Bbrous  tissue;  and  thoir  subse- 

l  qnent  development  and  growth  ore  step  by  step  preceded  by  a  produe- 

I  tion  of  the  latter  tisKues.     The  cartiliijres  which  ustjifv  and  form  pan  uf 

tiie  skeleton  are  comraoDly  termed  temporary  car'tilages;  although  the 

Others,  named  in  contradistinction  permanent  car'tilageB,  in  many  cases 

I    at  a  later  period  of  life  become  osaiiied,  or  show  more  or  less  disposition 

I-  to  do  so.     Thus  the  cartilages  of  the  larynx  may  become  completely 

ossified,  and  the  costal  cartilages  are  liable  to  partial  ossification.     The 

articular  cartilages,  the  cartilages  of  the  nose,  and  the  fibro-cartilagei 

exhibit  no  tendency  to  ossification,  at. least  under  ordinary  circom- 

etoncea. 

In  structure,  cartilage  consists  of  a  solid  matrix  with  imbedded  nucleated 
F  cells.   The  matrix  is  colorless  and  translucent,  or  resembles  in  appearance 
ground  glass,  or  it  is  faintly  amber  colored.      It  is  amorphous,  indis- 
I  tinctly  granular,  or  obscurely  filamentous,  passing  into  a  distinctly  Gb- 
f  pons  condition.     The  nucleated  cells  may  be  single,  but  are  usually  in 
rcompreased,  elongated  oval  groups,  which  seem  as  if  they  had  origin- 
I  Med  through  the  division  of  simple  cells,  aa  they  are  seen  in  the  earliest 
I  condition  of  cartilage.     In  the  deeper  part  of  the  articular  cartilages, 
1  end  the  more  interior  part  of  the  others,  the  groups  of  cells  are  ar- 
ranged vertically  to  the  direction  of  the  free  aarfoces ;  but,  approaching 
the  latter,  they  become  more  numerous  and  parallel  to  them.     The  car- 
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tilage  cells  are  obeerrable  from  aiogle  ODes  np  to  groups  of  twenty  or 
more.  They  have  more  or  less  thickened  walla,  with  faintly  grannlar 
contents,  DBnally  a  nnctens,  and  frequently  one  or  more  oil  globules. 


Wtnifii;  bakiw  thU  ii  ■  portion  of  tha  lionF,  5,  0, 
T.  1,  •xtntor  pnlkn  at  th*  «HIU(*.  vihlbfttDg 
^  SmqaorolU  IJriM  pmlKl  U  U»  illgbtlj 
bnaalunvanrka;  1, 3,  U»  «lli  urugnl  icr- 
HCBllj  IB  tb«  dnptr  put  of  Iha  urtlUfi ;  4.  KTtmpi 
■f  nlkotanndbroMau  iupmlu;  6,  itiuctnn 
of  the  baDB,  iihlblEIni  ttiiicDiKxiilrlcluiiJucand 
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It  tiV^y  BHCDiaar),  bnl  tba  drpth  of  ttar  uttculu 
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too  hiiB  ■  Oftin. 


Ti'bro-oaT'tllaga  conBlsta  of  a 
more  or  less  dense  flbrons  matrix, 
with  imbedded  cartilage  cella.  Be- 
tween pure  fibrous  tissae  and  pnre 
cartilage  we  may  dietingniRfa  very 
varioDs  degrees  of  intermixture  of 
tiie  two  elements  in  the  constitntion  of  the  flbro-cartilages.  Thus  the 
mrtQages  of  the  eyelids,  and  the  semilunar  and  other  interarticular  carti- 
li^B,  are  almost  entirely  composed  of  fibrona  tissue.  This  is  likewise 
the  case  with  the  exterior  of  the  interrertebrol  disks,  but  the  more 
palp-ltke  central  portion  contains  nnmerons  mingled  cartilage  cells.  In 
the  cartilages  of  the  ear  and  the  epiglottis  a  more  equal  admiztnre  of 
the  two  elements  is  observable,  groups  of  cells  being  contained  in  the 
meshes  of  an  Intricate  intertextnre  of  fibres.  Even  in  the  costal  carti- 
Inges,  classed  with  the  pnre  cartilages,  portions  of  the  interior  not  nn- 
frequently  present  a  decidedly  fibrous  matrix,  including  the  cell  gronpa. 


1^4  THE   TISSUES. 

Fibro-cartil^ea  combine  the  elasticity  of  (cartilage  vith  tlw  ' 

of  fibrous  tissue,  and  are  well  aila|)ted  for  tlie  firmest  nnioD  of  bon«i. 
Bccompanied  with  a  moderate  degree  of  flexibility. 


it  rf  ght,  thn  murii  bu 

By  loDg  boiling  cartilage  is  resoirud  into  chondrin,  a  gabataoce  resem- 
bling gelatin,  but,  unlike  it,  ia  precipitable  by  the  miueral  acids.  The  mine- 
ral salts  of  cartilage  are  like  thoM 
1)1'  bone,  and  nmonnt  to  about  three 
iiiid  a,  half  parts  in  the  hUDdred 
Fibro-curtilftge  by  builiug  ia  re- 
solvable into  gelatin. 

The  articular  cartU&^es  consist 
of  thin  layers  covering  tbe  artic- 
ular surfaces  of  bones  ia  the  con- 
etrnction  of  movable  joiutB.  They 
are  entirely  non-rascular,  and  de- 
rioN  ur  mnj^Ajia^iii  riuM  ini  iij>ioi.t      ^^j^   yf  nerves;    but   they   deme 

imuiu.  1,  Tiu-rior  lar&n,  whxn  tho  Mill  nourishment  from  the  blood-TeBsela 
™ii.i  lo  It:  a.  tow.rU  Lbo  mWJi^  Highly  („  contact  with  their  surface  beneath 
or  continuous  with  the  bones.  The 
r  cartilages  are  invested  with  a  fibrous  membrane,  named  tbe  poi- 
L  Aou'drinin,  which  serves  as  a  means  of  attachment  with  contiguoaB 
parts,  and  as  a  nidus  to  the  blood-vessels  uourishing  the  cartilagea.  Th« 
comparatively  tiiick  costal  cartilages  are  pervaded  with  vascular  canala, 
continuous  with  those  of  the  ribs,  and  coutaiu  nutrient  vessola  com- 
municating with  those  of  the  latter  and  of  tbe  perichondrium.  Fibro- 
cartitages  receive  more  vessels  than  the  true  cartilages,  but  the  anm- 
ber  of  them  is  very  small. 


i;  V  ''J'  (ij  CO 


THE  TiastJES. 


ELASTIC  TISSUE. 


The  Elu'tio  tisme,'  though  widely  diatribnted  in  the  body,  seldom  forms 
masses  of  anj  important  size.  It  composes  the  jellow  ligaments  of  the  ver- 
tebral arches;  is  the  chief  component  of  the  thyro-hyoid  ligament,  the 
Toea)  membrwie,  and  the  structure  conjoiniog  the  rings  of  the  trachea 
and  bronchia ;  and  it  enters  largely,  in  association  with  moscalar  tissne, 
in  the  formation  of  the  middle  coat  of  the  blood-vessels.  In  small  quan- 
tity it  is  found  mingled  with  most  of  the  fibrons  Btractures,  as  the  der- 
mis, the  superficial  foscie,  etc. 

In  its  most  striking  condition  of  development  it  is  observed  composing 
the  nnchal  ligament  of  qaadmpeds,  especially  the  more  bnlicj  ones,  as 
the  elephant,  elk,  and  the  ox,  in  which,  through  its  elasticity,  it  sustains 
the  weight  of  the  head,  and  thna  economizes  mnscnlar  power.  In  the 
same  animals  it  also  constitutes  a  strong  layer  in  the  abdominal  wall, 
where  it  snstains  the  pressure  of  the  contained  viscera. 

Elastic  tissne  iu  its  ordinary  condition  is  dull  yellow,  opaque,  toogh, 
and  coarsely  fibrous.  Viewed  by  means  of  the 
microscope,  it  is  found  to  be  composed  of  re- 
ticnlating  fibres,  the  abruptly  broken  ends  of 
which  appear  curled.  The  fibres  vary  exceed- 
ingly  in  diameter  iu  different  parts  of  the 
body.  Those  found  in  the  subserous  or  sub- 
mncons  tissues  form  neta  of  filaments  almost  as 
fine  as  those  of  fibrons  tissue.  Those  of  the 
yellow  ligaments  of  the  vertebra  measure 
about  the  ,^(,n  of  an  inch  in  diameter.  Fl- 
nally,  in  the  middle  coat  of  the  blood-vessels 
the  elastic  tissue  in  part  consistB  of  wide  reticu- 
lar bands,  together  having  the  appearance  of  a 
perforated  membrane.' 

In  the  formation  of  ligaments  and  mem- 
branes, the  bundles  of  elastic  tissue  composing 
them  are  associated  hy  areolar  tissue,  and  the  iHtotn*.  tih  •pKLmn  ■•  oiivmd 
former  also  are  invested  with  tiie  same  material  >o'»""P"™i"'"»™«n»««»»i» 
aa  the  latter. 

LoDg  boiling  resolves  elastic  tissue  into  a  brownish  liquid,  which  smells 
like  glne,  but  does  not  form  a  jelly  on  cooling. 

The  stmctnres  composed  of  elastic  tissue  are  famished  with  few  blood- 
Teasels,  the  capillaries  of  which  pursue  the  general  course  of  the  fibres 

■  Tallow sUtUo UMne.      'Perforated,  orfbnsetratedmembnui*;  striftted  munbraae. 
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of  the  former.     The  snpplj  of  nervee  is  small,  and  little  is  known  In 
regard  to  them. 


EuiTTi:  Tnan,  rrom  tb*  aldAla  <■ 


ADIPOSE  TISSUE. 

Ad'ipoie  or  &t  tia'ane  is  remarkable  as  a  physical  element  of  the  bodj, 
lirom  the  fact  that  it  does  not  appear  to  be  essential  to  the  constitntion 
of  anj  orgaD.  Its  qaaotity  depends  mach  npon  the  condition  of  healtk, 
habits  of  life,  and  other  circamBtances  of  the  indiridiial;  in  certwn  di^ 
eases,  or  from  starvation,  disappearing  almost  entirely;  in  healthy  per- 
sons freqaently  adding  greatly  to  tbe  balk  of  the  body,  and  Bometimn 
accnmalating  to  snch  an  extent  as  in  the  condition  itself  to  be  viewed  is 
a  disease.  It  exists  generally  wherever  connective  tissue  is  found,  occu- 
pying the  areols  of  the  latter,  and  filling  the  interspaces  ot  organs,  thn* 
contributing  to  the  symmetry  of  form  of  the  body. 

Examined  microscopically,  adipose  tissne  is  obserred  to  consist  of 
masses  of  delicate,  transparent  vesicles,  distended  with  a  liquid,  jrellow- 
ish  fat.  From  mutual  pressure  the  fat  vesicles  are  polyhedral,  bnt  iriu* 
isolated  are  spherical  and  of  variable  diameter,  but  average  tbe  ^^g  of 
an  inch.  They  consist  of  nucleated  cells,  the  nnclei  of  which  are  attached 
to  the  walls  of  the  latter,  and  are  rendered  invisible  by  the  presence  of 
the  contained  oil.  In  emaciated  or  dropsical  snbjects  these  cells  may 
often  be  detected  with  the  nuclens  distinctly  visible,  and  with  the  cell 
contents  consisting  of  a  serous  liquid  and  one  or  more  drops  of  yellow  oil 

Adipose  tissue  forms  a  considerable  and  continuous  layer'  beneath  the 
skin,  lodged  in  the  meshes  of  the  dermis  and  in  the  adjacent  connective 
tissue.     In  tliis  position  it  is  most  abundant  in  the  female,  contribntiag 

>  Pannlonlae  adipoini. 


THE   TISBIJES. 


177 


mainl;  to  her  charscteristic,  rounded  Hymmetry  of  form.  It  is  cspeciallj 
thick  beneath  the  akin  of  the  breast,  abdomen, 
Kod  bottocks.  In  the  palma  of  the  hands  and 
soles  of  the  feet,  it  serves  as  an  elastic  cushion 
to  relieve  the  influence  of  pressure,  and  is 
alvays  present,  even  under  the  greatest  ex- 
tent of  emaciation.  Mostly  it  is  confined  to 
the  snlxsataneoas  layer  of  the  superficial  fascia, 
and  only  when  ezcesHive  does  it  pervade  the 
deeper  layer  of  the  same  fascia. 

The  adipose  tissae  also  occupies  the  inter- 
trIb  of  mnscles,  the  hollows  of  the  temples  and 
cheeks,  and  the  interspaceH  of  the  important 
organs  of  the  orbits.  The  disappearance  of 
this  material  in  disease  gives  rise  to  the  sunken 
appearance  of  the  eyes,  the  cheeks,  and  the 
temples. 

Adipose  tisane  also  collects  along  the  course  * 
of  the  blood-vessels  and  nerves,  especially  those  Th« , 
of  the  heart  and  intestines.  It  often  accumu-  * 
lates  in  large  quantity  aroand  the  kidneys  and 
the  lover  extremity  of  the  rectum,  and  between  the  folds  of  the  perito- 
neom ;  according  to  its  extent  in  these  positions  producing  in  a  great 
measure  the  protuberant  abdomen  of  fat  persons.  It  likewise  constitntea 
the  marrow  of  the  mednllary  cavities  of  bonea,  fills  np  intervals  abont 
the  joints,  and  oecnpies  the  synovial  folds ;  but  surrounding  the  articnla- 
tions  it  is  nsnally  in  less  quantity  than  elsewhere  sobjacent  to  the  skin. 

In  the  healthy  condition,  no  adipose  tissue  exists  in  the  anbcutaneona 
connective  tissue  of  the  eyelids,  and  of  the  penis  and  scrotum.  It  also 
does  not  exist  in  the  submucous  connective  tissue;  nor  is  it  found  in  the 
interior  of  the  craniam,  the  dnra  mater  of  the  spinal  cord,  the  eyeball, 
or  the  lungs. 

The  blood-vessela  of  the  adipoae  tisane  form  a  capillary  net,  with 
polyhedral  meahes,  inclnding  the  fat  vesicles.  Xervea  are  transmitted  to 
important  stmctures  through  adipose  tissue,  bat  appear  to  give  it  no 


CHAPTER  IV. 


CULAE  SY8TEM. 


TnE  Hu'oIm'  are  the  principal  organs  of  motion  in  animala.  Tbej 
constitute  the  greater  portion  of  the  hnman  liodj,  and  in  aa  imporUot 
degree  contribote  to  the  production  of  its  outward  form.  They  ire 
nnmerons,  of  rery  different  sizes,  and  of  varions  shapes,  dependent  in 
some  measure  upon  the  position  the;  occnpy.  They  consist  of  a  soft, 
red,  fleshy  part,  named  the  belly,'  usually  attached,  by  means  of  tan'dn^ 
between  two  or  more  points  of  the  skeleton.  The  snbstauce  of  tbe  mu- 
cular  belly,  named  fleili  or  miu'ole,  ^s  the  active  agent  of  motion,  wbile 
the  tendons  are  entirely 
'"'       '  passive,  simply  communi- 

cating the  power  of  the 
former  to  the  part  to  be 
moved. 


The  belly  of  a  muscle  is  composed  of  an  aggregation  of  pecnllar,  soft, 
red  fibres,  named  miu'cnlar  fl'brH.*  These  are  collected  into  ^inuuy 
bnndlei,  or  faicio'oll,*  which  are  associated  into  larger  or  ueotaiMTj 
faicic'nli,  and  these  again  may  nnite  in  tbe  formation  of  atill  coarser 
bundles,  as  those  of  the  great  gluteal  muscle.     Tbe  fibres  and  bflcicuU 


'  Musculi.  Singulw :  mugculni ;  laoer- 
a ;  toruH ;  m ja. 
'  Venter,  or  medium  tnaaoull. 
(118) 


■  Flesh;  Gbrea.  Sing.:  I 
lare;  fibrilU  musenlari*. 
*  Laoerti  muMulomm. 
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are  held  together  and  eaveloped  with  delicate  connective  tissae,  the  fila- 
ments of  which  croB§  one  another  diagonally  to  the  direction  of  the 
former,  as  represented  In  figure  148,  so  as  to  interfere  in  the  least  de^^e 
with  mascolar  morement  The  prismatic  form  of  the  fibres  and  fascicnll 
enables  them  to  give  the  most  com- 
pact condition  to  the  mnsclefl,  and  ^"*-  ^*^- 
thoB  economise  space. 

In  some  muscles  the  fascicnli  run 
parallel  to  one  another  through- 
oat  the  length  of  the  former,  as  in 
the  aartoriua  and  graciliH  muscles. 
In  others,  the;  converge  from  one 
attachment  to  the  other,  producing 
a  triangular  or  ra'diatad  mu'ole,' 
as  in  the  temporal  and  pectoral 
muscles.  In  some,  the  fasciculi 
conrerge  toward  both  attachments, 
as  in  the  biceps  fiexor  of  the  arm. 
In  others,  the  foscicnli  converge 
from  each  side  of  a  mnscle  to  a 
median  tendon,  producing  what  is 
called  a  pes'niftna  mus'ole,'  from 
its  resemblance  in  arrangement  to 
a  feather,  as  in  the  rectus  muscle  of 
the  thigh,  or  the  dorsal  interosseous 
muscles  of  the  hand.  When  the 
fasciculi  of  a  muscle  proceed  ob- 
liquely from  one  attachment  to  a 
tendon  on  the  other  aide,  a  semi-pen'nifiirm  mni'ola  is  prodnced,'  as  In 
the  case  of  the  peroneal  mascles  of  the  leg. 

From  their  extent,  muscles  are  often  mentioned  as  long,  short,  and 
bro»d  muolei;  from  tbeir  form,  as  triangular,  quadrats,  terete  or 
rounded,  ftiiilbrm,  and  ribbon-like  miuolea ;  and  f^om  the  direction  of 
their  fasciculi,  as  itralght,  oblique,  and  tnuurerse  mnsolei. 

The  point  of  attachment  of  a  muscle  from  which  it  ordinarily  acta  is 
called  its  origin,  and  the  corresponding  extremity  of  the  muscle  is  named 
its  head.  The  point  of  attachment  which  Ib  to  be  moved  is  called  the  in- 
Mition.  Generally,  the  origin  is  the  point  of  attachment  nearest  the  vert- 
ebral column.  Functionally,  the  origin  and  insertion,  If  these  be  viewed 
as  the  fixed  and  moving  points,  will  vary  according  to  the  circumstances  in 


PutlT 


[.  ptanSfbrmli;  m.  penD«tai. 
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which  the  body  is  placed.  Thns,  the  moaclea  emanating  from  the  tmk 
and  shoulders,  which  ordinarily  raise  the  arms,  by  fixing  tiie  latter,  miy 
be  made  to  raise  the  body,  as  instanced  in  the  experiment  of  elerating 
the  head  to  the  level  of  a  horizontal  bar  placed  above  it. 

The  nnmber  of  poiata  of  attachment  of  muscles  varies,  and  tbtts  the 
latter  are  said  to  axise  by  one,  two  or  more  heads,  u  the  case  may  be. 
From  the  number  of  heads,  the  muscles  are  mentioned  as  tiag'ls  httiiliHl. 
biceps,  triceps,  and  maajr  beaded.  The  nnmber  of  insertions  likewiH 
vary,  a  mnscle  with, a  single  head  not  anfreqnently  ending  in  a  nnmber 
of  tendons  of  insertion,  as  in  the  common  extensor  of  the  fingen. 

The  names  of  the  mnscles  are  derived  from  some  prominent  character, 
aa  the  position,  direction,  form,  attachments,  nnmber  of  heads,  or  phyd- 
ological  action. 

The  ten'dons  or  sinews'  vary  in  character,  some  consisting  of  the 
shortest  attachment  of  the  mnscnlar  belly  to  the  points  of  origin  and 
insertion,  while  some  are  spread  ont  in  broad  membronons  expansioni, 
named  aponenio'iM,'  and  others  form  strong,  flattened,  cylindrical  cords. 
They  are  bluish  or  yellowish  white,  longitadinolly  striated,  and  glisten- 
ing; and  are  very  flexible  but  entirely  inextensible.  In  their  connectioB 
with  the  mnscnlar  bellies  they  usually  commence  in  the  interior  as  a  wide 
expansion,  or  npon  the  exterior  as  an  aponeurotic  being.  From  the 
belly,  the  tendons  may  continue  with  the  same  width  to  their  origin  and 
insertion,  but  frequently  become  gradually  narrowed  into  flattened,  cylin- 
dricalcords. 

As  relates  to  the  more  intimate  structure  of  the  muscles,  aa  exunma- 
tion  of  both  the  muscular  and  tendinous  tissue  is  required. 


The  mnscnlar  fibres,  viewed  with  the  microscope,  are  found  to  be 
of  variable  diameter,  though  uniform  in  each  case,  and  they  avenge 
about  the  ~|  of  an  inch.     They  appear  moderately  translucent,  pale 


■Leaders;  thewa.    Sing.: 
'  Sing. :   eip&nsio  nerrosi 


tendo;  tanon;  prooerratio. 
;   dentrratiii;  pTonnrallo. 
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reddish,  faiatly  stristed  lon^tndinftlly,  and  distinctly  and  regularly  stri* 
»ted  traDsrersely,  whence  the  name  applied  to  them  of  striated  snuim- 
lar  flbrM,'  in  contradistinction  to  those  of  the  hollow  viscera,  which  for 
the  most  part  are  nnstriated. 

A  farther  analysis  of  the  mascnlar  fibres  proves  each  to  consist  of  a 
bundle  of  namerons  and  exceedingly  minute  filaments,  named  miuonlu 
HoUm,  inclosed  together  in  a  delicate  wall  of  strnctureless  membrane 
called  the  myolem'iiUL'  The  uascnlar  Bbrils  are  composed  of  highly 
refractive  particles'  of  nniform  size  and  arrangement,  to  which  is  doe 
the   regularly  transverse  striated  appearance  of  the  muscular  fibres. 

Fio  145. 


Occaeionallj  the  latter  are  broken  in  the  direction  of  their  transverse 
striie,  when  they  appear  as  if  composed  of  a  series  of  superimposed 
disks,  as  represented  in  figure  146. 

The  mnscnlar  fasctcnli,  in  approaching  their  tendinous  connections,  be- 
come pointed,  from  one  mnscnlar  fibre  after  another  ceasing  iu  the  ten- 
dinous Btmctnre.  In  many  instances  the  muscular  fibres  terminate  In 
rounded  or  bluntly-pointed  extremities,  bat  in  other  instances  the  fibrils 
of  the  fibres  appear  gradnally  to  resolve  themselves  among  the  tendinons 
stmctnre. 


1  Striped  mnMnUr  flbrct. 

■  H joline ;  a 


'  SftTOolnniiia. 
s  element,  matler,  or  anbatanoe. 
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When  treated  with  acetic  acid  the  mascnlar  fibres  are  rendered  more 
translaeent,  and  a  number  of  elongated  nuclei,  imbedded  among  the 
fibrils,  are  brought  into  view.  These  nuclei  remain  from  the  organie 
cells,  from  which  the  muscular  fibres  were  originally  deTeloped. 

Muscular  fibres  possess  the  property  named  oontraetility,  which  is 
excited  ordinarily  during  life  through  impressions  received  fr^m  the  ner* 
Yous  system,  though  a  yariety  of  stimuli,  as  mechanical  irritation^  diem* 
ical  agencies,  change  of  temperature,  and  electricity,  are  capable  of  call- 
ing  it  into  action.  By  this  property  the  muscles  shorten  or  contract, 
and  thus  by  approaching  the  two  extremities  move  the  insertion.  When 
the  contraction  ceases,  the  muscles  again  become  elongated,  and  the  con- 
tractile power  is  lost  only  with  the  death  of  the  muscular  tissue.  With 
the  contraction  there  is  a  corresponding  increase  of  bulk  in  the  breadth 
and  thickness  of  the  muscle.  When  muscular  fibres  are  observed  con* 
tracting  beneath  the  microscope,  the  transverse  stri»  are  observed  to 
approach  more  closely,  while  the  fibres  increase  their  diameter. 

When  muscles  are  inserted  into  soft  organs,  they  usually  have  no  ten- 
dinous attachment,  but  their  fibres  resolve  themselves  into  the  contiguous 
parts,  as  in  the  insertion  of  the  muscles  around  the  mouth. 

The  tendons  are  composed  of  dense  bundles  of  fibrous  tissue,  the  fila- 
ments of  which  are  associated  with  one  another  in  a  perfectly  parallel 
manner.  In  the  thicker  tendons  the  finer  bundles  are  collected  into 
coarser  prismatic  fasciculi,  associated  by  a  looser  texture  of  the  same 
material,  forming  their  connective  tissue.  From  the  parallel  arrange- 
ment of  the  fibrous  structure  of  the  tendons  they  are  rendered  inexten- 
sible,  which  quality,  together  with  their  great  strength  and  small  size, 
admirably  adapts  them  to  communicate  the  power  of  the  comparatively 
bulky  muscular  belly  not  only  to  distant  parts,  but  also  to  very  limited 
points  of  insertion. 

The  muscles  are  invested  with  fibrous  sheaths,  continuous  with  those 
of  the  muscular  fasciculi  and  with  one  another.  Portions  of  these 
sheaths  between  muscles  in  many  instances  present  a  tendinous  or  apo- 
neurotic character,  constituting  the  so-called  intermuscular  partitioBS, 
from  which  the  muscles  in  part  frequently  arise.  The  groups  of  muscles 
in  different  regions  of  the  body  are  enveloped  together  in  fibrous 
sheaths,  named  the  fu'cise,  as  the  brachial  fascia,  the  femoral  fascia,  etc. 
These  fasciae  are  usually  denser  or  more  aponeurotic  in  their  character 
than  the  sheaths  of  the  individual  muscles.  In  many  instances  the  latter 
partly  arise  from  the  fasciae,  or  are  partly  and  even  wholly  inserted  into 
them. 

To  preserve  the  position  of  tendons  in  their  course  they  are  frequently 
confined  in  grooves,  or  upon  narrow  surfaces  of  the  bones,  by  means  of 
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appropriate  ligiunentg,  as  in  the  passage  of  the  extensor  tendons  through 
grooTes  at  the  carpal  extremity  of  the  radius,  and  the  passage  of  the 
flexor  tendons  of  the  fingers  beneath  the  annular  ligament  of  the  wrist 
and  the  vaginal  ligaments  of  the  phalanges. 

When  muscles  or  their  tendons  pass  over  prominences  of  the  bones, 
thin  walled,  serous  pouches,  named  lyno'vial  bur^ssB,^  intervene,  with 
the  object  of  alleviating  fHction.  Similar  bursae  are  reflected  upon  ten- 
dons as  they  pass  through  grooves  or  beneath  annular  and  vaginal  liga- 
ments. In  some  instances  these  burs«  are  much  divided  or  folded,  as  in 
the  reflection  of  the  synovial  bursa  upon  the  flexor  tendons  of  the 
fingers  as  they  pass  beneath  the  annular  ligament  of  the  wrist. 

When  muscles  are  accidentally  torn,  they  are  not  restored  by  the  re- 
production of  muscular  tissue,  but  the  parts  are  reunited  by  means  of 
ordinary  fibrous  tissue. 

The  muscles  are  highly  vascular,  in  accordance  with  their  great 
activity.  Their  capillary  blood-vessels  generally  pursue  a  course  parallel 
to  and  between  the  muscular  fibres,  and  frequently  anastomose  across 
the  latter.  The  tendons  are  but  slightly  vascular.  The  lymphatic  ves- 
sels are  few  in  the  muscles,  and  have  not  been  detected  in  the  tendons. 

Though  possessing  only  a  moderate  degree  of  sensibility,  the  muscles 
are  abundantly  supplied  with  nerves,  their  office,  however,  being  mainly 
to  convey  motor  impressions.  The  terminal  branches  of  the  nerves  anas- 
tomose with  one  another  and  form  intricate  plexuses  among  the  muscular 
fibres.  The  tendons  are  almost  devoid  of  nerves,  and,  at  least  in  a  con- 
dition of  health,  are  entirely  insensible. 


GENERAL  REMARKS  ON  THE  HEAD. 

The  Head'  is  composed  of  the  skull  with  its  contents,  covered  with 
muscles  and  the  skin.  The  cranial  vault  is  covered  with  the  occipito- 
frontal, temporal,  and  auricular  muscles,  and  the  scalp.  The  front  of  the 
cranium  is  the  forehead,  its  back  the  occiput,  and  its  sides  the  temples  or 
tsm'poral  regions.  The  forehead'  terminates  below  with  the  eyebrows 
and  the  intervening  space,  named  glabal'la ;  on  each  side  is  bounded 
by  the  temple,  and  above  by  the  scalp.  The  oooiput^  extends  between 
the  position  of  the  ears  posteriorly,  and  is  covered  at  its  lower  part  by 
the  muscles  of  the  neck.  The  temple/  so  called  from  the  Latin  tempus, 
time,  because  in  this  region  white  hairs  first  appear,  is  defined  above  by 
the  course  of  the  temporal  ridge,  below  by  the  zygoma. 


1  Bunas  maoo8«D. 

*  Caput ;  oephale ;  poll. 

*  Sinciput ;  front ;  frooB :  brow. 


*  Ocoipitum  ;  regie  oooipitnlis ;  inioo. 
^  Regie  temporalis ;  crotaphus. 
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The  Faoe,^  fonned  by  the  forehead  above,  bounded  bj  the  base  of  the 
lower  jaw  below,  and  the  ear  on  each  side,  presents  to  as  in  succession 
beneath  the  glabella :  the  root  of  the  nose,  which  is  its  orig^  from  the 
forehead;  the  bridge  or  back  of  the  nose;'  the  oolnnin  of  tlie  nose,' 
which  separates  the  nostrils  or  anterior  nares;  the  labial  groove*  of  the 
upper  lip ;  and  the  labio-mental  groove,^  between  the  lower  lip  and  the 
chin.  From  the  bridge  slope  off  the  sides  of  the  nose,  connected  below 
with  the  dilated  wings,  which  bound  the  nostrils  extemallj.  The  flasnre 
of  the  mouth  is  terminated  on  each  side  by  the  conjunction  of  the  lips, 
named  the  angles  of  the  mouth  or  oral  angles.'  The  npper  lip  is 
defined  on  each  side  by  the  naso-labial  flirrow/  which  becomes  more 
marked  with  the  advance  of  age.  Below  the  eyebrows  are  the  eyelids, 
separated  by  the  pal'pebral  fissure,  the  extremities  of  which  are  the 
angles  or  canthi  of  the  eye,  or  of  the  orbit  The  cheeks  are  bounded 
by  the  zygoma,  the  ear,  the  angle  and  base  of  the  lower  jaw,  the  chin, 
lips,  and  nose.  The  space  in  the  vicinity  of  the  ear  extending  to  the 
angle  of  the  jaw  and  the  sterno-mastoid  prominence  of  the  neck,  is  the 
parotid  region. 

The  scalp''  or  skin  of  the  vault  of  the  cranium  where  covered  with 
hair,  is  thick,  dense,  and  inextensible ;  and  its  deeper  part  is  filled 
with  hair  follicles,  sweat  glands,  and  sebaceous  glands,  associated  with 
adipose  tissue.  On  the  forehead  and  temples  it  is  thinnest  and  most 
extensible.  The  hairs  of  the  scalp  diverge  in  whorls  from  a  centrsl 
point  at  the  top  of  the  head,  called  the  crown  or  vertex.*  The  scalp 
tightly  adheres  by  short  connective  tissue  to  the  occipito-frontal  muscles, 
and  follows  all  their  movements ;  but  the  skin  alone  of  the  forehead  is 
thrown  into  transverse  wrinkles  by  the  contraction  of  their  frontal  bel- 
lies. The  skin  of  the  eyebrows  is  thick  and  dense,  and  is  moved  with 
that  of  the  forehead.  The  skin  of  the  eyelids  is  thin,  and  ^e  con- 
nective tissue  attaching  it  to  the  orbicular  muscle  beneath  is  devoid 
of  fat.  In  injuries  about  the  entrance  of  the  orbit,  blood  readily 
pervades  this  connective  tissue,  giving  rise  to  what  is  commonly  called 
'^ black  eye."  The  skin  of  the  nose  is  thin  and  movable  above,  but  is 
thicker,  more  dense,  and  intimately  connected  with  the  subjacent  part 
below,  in  which  position  it  is  filled  with  large  sebaceous  glands.    The  skin 


1  Fades ;  vultus ;  prosopon. 

2  Dorsum  nasi. 

*  Columna  nasi. 

*  Philtrum ;  amatorium ;  amabile ;  sul- 
cus, or  lacuna  labii  superioris. 


^  Sulcus  menio-labialis. 

*  Commissures  of  the  month. 
^  Sulcus  naso-labialis. 

^  Capillitium. 

*  Spondylus. 
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of  the  lips,  where  furnished  with  large  hairs,  is  thick ;  but  at  the  borders  is 
Tery  thin  and  closely  adherent  to  the  orbicular  muscle.  The  skin  of  the 
chin  is  thick,  filled  with  hair  follicles,  sebaceous  and  sweat  glands,  and 
is  most  intimately  blended  with  the  muscles  beneath.  The  skin  of  the 
cheeks  is  thin,  and  closely  associated  with  a  thick  subcutaneous  adipose 
layer  involving  several  of  the  muscles ;  and  in  the  interval  of  the  masseter 
and  buccinator  muscles,  the  cheek  is  occupied  with  a  large  mass  of  soft 
fat  tissue.  The  skin  at  the  back  part  of  the  cheek  is  like  that  of  the 
chin,  though  less  dense,  and  is  not  blended  with  the  contiguous  muscles. 


FASCIA  OP  THE  HEAD. 

Fascism  readily  separated  from  the  contiguous  parts  as  distinct  layers, 
on  the  head  are  found  only  in  the  temporal  region.  In  other  positions 
they  are  represented  by  the  thin  and  closely  adherent  investments  of  the 
muscles  of  the  scalp  and  face,  and  by  the  subcutaneous  adipose  layer. 

The  Superficial  temporal  fkaoia^  is  a  thin  but  distinct  layer  of  loose 
fibrous  tissue  beneath  the  skin  of  the  temple.  It  is  attached  above  to 
the  aponeurosis  of  the  occipito-frontal  muscle,  and  is  continuous  with 
the  thin  layers  of  connective  tissue  investing  the  fleshy  bellies  of  the 
latter  and  the  palpebral  orbicular  muscle.  It  incloses  the  auricular 
muscles  and  the  superficial  temporal  blood-vessels. 

The  Deep  temporal  fksoia'  is  a  strong,  bluish-white  and  shining 
fibrous  membrane  extended  between  the  curved  boundary  of  the  tem- 
poral fossa  and  the  zygoma.  Its  lower  part  is  divided  into  two  layers, 
between  which  is  some  loose  areolar  tissue  and  more  or  less  fat.  The 
inner  surface  of  the  fascia  affords  a  point  of  origin  to  the  temporal 
muscle. 

MUSCLES  OP  THB  SCALP. 

The  Oooip'ito-front'al  mus^ole*  extends  from  the  occiput  to  the  fore- 
head, and  consists  of  two  fleshy  bellies  connected  by  an  intermediate 
aponeurosis. 

The  occipital  belly,^  shorter  and  narrower  than  the  other,  arises  from 
the  superior  semicircular  ridg^  of  the  occipital  bone,  and  ascends  in  an 
inward  direction  to  its  aponeurosis. 

^  Fascia  temporalis  superficialis.  *  M.  ocoipito  fironialis;  m.  epioranius ; 

*  Fascia  temporalis  profunda ;  f.  tern-      m.  digastricus  cranii. 
poralis  ;  temporal  aponeurosis.  ^  M.  occipitalis. 
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Thefronta]belIy,'pa!erthan  the  former,  arises  from  the  internal  an^lu 
process  and  BopetciliMj 
ridge  of  tie  froutnJ  Iwnt, 
and  OHceiids  to  its  apo- 
neurosia.  A  prolongation 
from  this  belly,  »t  the 
root  of  the  nose  to  the 
nasal  compressor  mi»- 
cle,  is  asoally  described 
as  distinct.,  under  tbe  name 
of  the  nasal  pyramidal 
miiBcte.' 

The  occipito-fronUl 
aponeurosis'  is  a  thin  sheet 
of  teinlinons  Bbres  c«Ter- 
inp  the  npper  part  of  the 
head  coutinauni^ty  from 
side  to  side.  Between  tlw 
occipital  bellies  of  tlie 
two  muscles  it  is  attached 
to  the  occipital  protuber- 
ance, and  in  the  ricinl^ 
of  the  temporal  ridg«  on 
each  side  is  blended  vith 
the  superficial  temporal 
fascia.  It  is  loosely  at- 
tached to  the  periosteum 
beneath,  but  ia  closely  aA- 
berent  to  the  intcgfumeat 
above,  so  that  in  the  ac- 
tion of  its  muscular  belb'ei 
the  scalp  is  moved  back- 
ward and  forward  on  ibe 


IE  nus  uis  Mm.    1. 2.  ooofplto^onuil  m 
1,  IM  frmuil  bgllj;  2,  IW  ucdplul  baU;:  3.  uh]  pynunlilnl 

eil  13,  DiuBUr  muRli^  13,  bDulatlori  1 
ft!  (usgle;  lEI.  ami  iiHricaliv  mnHle;  10,  a4t 


iKle;23.ulrr( 
K  Ihoto 


ud  Uu  njlo-hjiAt  I 

loop  at  Gbroqi  tlHnii  i 

de  Id  Ifai^  byoM  bon«^  M,  omn.hj'urd 

2S,  ffteniD-thjndd,  imd  1o  tbo  oatec  ild 

IwU;  of  Ui«  onKrhjroUI:  V.  mjli>liyoia 

at  Ok  miiiilBT  mogla;  30,31,  midiUs  i 

cl«l  32,  diTlda. 


Qd  Ulterior  vcmlODV  ujqf 


'  M.  froDlalis. 

*  M.  pyramidalis  atu 

us:   m.  ptooessua  t 


'  Epiaranial  opaneurasis;  membnii* 
s.  nagum  dilo-  epiiirani&;  gnUu  anpitis;  galea  apODBU- 
:    ftoDto-nasal      rolick  capilia;  g.  teadineB  SantorinL 
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MUSCLES  OP  THE  EYELIDS  AND  EYEBROWS. 

The  Pal^pabral  Orbio^nlar  mnsole^  forms  a  thin  elliptical  layer  sur- 
rounding  the  entrance  of  the  orbit,  immediately  beneath  the  skin.  It 
arises  from  the  internal  angular  process  of  the  frontal  bone,  the  nasal 
process  of  the  superior  maxillary  bone,  and  the  internal  palpebral  liga- 
ment From  this  origin  the  muscle  proceeds  outwardly  in  the  upper  eye- 
lid and  the  eyebrow,  and  returns  below  the  palpebral  fissure  to  be  inserted 
into  the  same  points  from  which  it  started.  The  portion  corresponding 
with  the  eyelids  is  thinner  and  paler  than  elsewhere,  and  haa  been 
described  as  distinct  under  the  name  of  the  oil'iary  muscle.'  A  fasci- 
culus or  offset,  springing  from  the  back  part  of  the  lachrymal  bone  and 
passing  upon  the  eyelids  along  the  course  of  the  lachrymal  canals,  was 
particularly  described,  by  the  late  Professor  Homer,  under  the  name  of 
the  tar^sal  ten'sor.' 

The  palpebral  orbicular  muscle  closes  the  eyelids  and  draws  the  skin 
in  a  radiating  manner  toward  the  inner  angle.  The  ciliary  portion  is 
constantly  engaged  in  the  act  of  winking. 

The  Pal'pabral  Elevator  muscle^  is  contained  within  the  orbit.  It 
arises  above  the  optic  foramen,  and  passes  forward  beneath  the  roof  of 
the  orbit ;  expanding  in  its  course,  and  terminating  in  a  broad,  thin  ten- 
don, it  is  inserted  into  the  edge  of  the  superior  palpebral  cartilage.  As 
indicated  by  the  name,  the  muscle  raises  the  upper  eyelid. 

The  Superoil'iary  muscle^  arises  from  the  inner  extremity  of  the  super- 
ciliary ridge,  and  proceeds  outwardly  and  a  little  upward  to  become 
blended  with  the  palpebral  orbicular  and  occipito-frontal  muscles,  between 
which  and  the  bone  it  is  situated. 

The  muscles  of  the  two  sides  throw  the  skin  at  the  middle  of  the  fore- 
head into  vertical  wrinkles,  as  in  frowning. 


^  M.  orbicuUrif  palpebramm ;  m.  o. 
oouli ;  m.  paL  ciliaris ;  m.  palpebralls ; 
m.  naao-palpebralii ;  m.  mazillo-palpe- 
bralis ;  m.  orbioularis  latus ;  palpebra- 
mm  duo  moaeali ;  sphincter,  or  eonstrio- 
tor  palpebrarum,  or  oouli. 

>  M.  eiUarifl. 

'  M.  tensor  tarsi ;  m.  Homeri;  m.  saoci 
laehrymalis. 


*  M.  lerator  palpebrae  superioris ;  pal- 
pebrsB  superioris  primus ;  aperious  pal* 
pebrarum  rectus ;  seolusor  palpebrarum; 
apertor  oouli ;  orbito-palpebral  muscle. 

*  M.  superoiliaris ;  m.  superoilii ;  m. 
oorrugator  superoilii ;  m.  e.  ftrontis ;  m. 
0.  Coiterii ;  m.  outaneo-  or  fronto-snper- 
oiliaris;  m.  frontalis  vents. 
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MUSCLES  OF  THE  EYEBALL. 


See  the  Aecount  of  the  Eye. 


MUSCLES  OF  THE  EAR 
See  the  Account  of  the  Ear. 

MUSCLES  OF  THE  NOSE. 

The  Ka'sal  Compreu'or^  is  a  thin,  triangular  muscle  arising  from  the 
fore  part  of  the  superior  maxillary  bone  and  diverging  upon  the  side  of 
the  nose.  On  the  back  of  the  latter  it  terminates  in  a  thin  aponenrosis, 
which  conjoins  that  of  the  opposite  side,  is  attached  to  the  tip  of  the 
nose,  and  is  connected  with  a  pair  of  fleshy  slips'  from  the  oocipito-firontil 
muscles. 

The  Ka'sal  Dila'tor*  consists  of  short,  indistinct  muscular  fibres,  situ- 
ated between  the  cartilages  of  the  wing  of  the  nose  and  the  skin,  with 
which  they  are  intimately  blended. 


MUSCLES  OF  THE  LIPS  AND  CHEEK. 

The  O'ral  Orbic'nlar  muscle^  is  an  elliptical  fasciculus  of  fibres  sur- 
rounding the  mouth,  and  blended  with  all  the  muscles  which  converge  to 
it.  At  the  angles  of  the  mouth  its  fibres,  except  the  most  superficial 
ones,  decussate  with  those  of  the  buccinators,  and  with  the  elevators  and 
depressors  of  the  oral  angles. 

This  muscle  is  a  sphincter,  and  antagonizes  all  the  other  muscles  of 
the  mouth.  When  closely  contracted,  it  projects  the  lips  as  in  the  acts 
of  kissing  and  sucking. 

The  LaVio-na'sal  erevator^  arises  from  the  nasal  process  of  the  supe- 


^  M.  oompretsor  naris ;  m.  trBDBver- 
Balis  nasi ;  m.  triangularis  nasi ;  m.  na- 
salis ;  m.  rinalus ;  m.  myrtiformis ;  m. 
constriotor  naris ;  m.  dilatator  also  nasi. 

'  Nasal  pyramidal  muscles. 

'  M.  levator  proprius  alsB  nasi  anterior 
et  posterior;  m.  dilatator  naris  ant.  et 
post. ;  m.  pinned  dilatator. 


^  M.  orbicularis  oris ;  m.  conatrietor 
oris ;  m.  sphincter  labiomm ;  m.  oseola- 
torius ;  m.  basiator ;  m.  lablalis ;  m.  temi- 
or  demi-orbicularis ;  m.  supra-Mmi-or- 
bicularis. 

*  M.  lerator  labii  superioris  al«qne 
nasi ;  elevator  of  the  upper  lip  and  wing 
of  the  nose;  m.  inoisiyos  lateralis  ei 
pyramidalis. 
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rior  maxillary  bone,  and  as  it  descends  separates  into  two  fasciculi,  of 
which  one  is  inserted  into  the  wing  of  the  nose,  while  the  other  is  pro- 
longed to  the  upper  lip,  where  it  is  blended  with  the  contiguous  muscles. 

The  La'bio-iia^sal  depress'or^  is  a  small  muscular  slip  situated  just 
exterior  to  the  mucous  membrane  of  the  upper  lip  at  the  side  of  the 
fnenum.  It  arises  from  the  point  of  the  incisive  alveoli  of  the  superior 
maxillary  bone,  and  ascends  to  be  inserted  into  the  wing  and  column  of 
the  nose  and  become  blended  with  the  upper  margin  of  the  oral  orbicular 
muscle. 

The  El'eyator  of  the  TTppar  Lip'  arises  from  the  malar  and  superior 
maxillary  bones  just  above  the  infra-orbital  foramen,  and  descends  to 
become  blended  with  the  contiguous  muscles  of  the  upper  lip. 

The  El'eyator  of  the  O'ral  Angle*  is  partially  concealed  by  the  pre- 
ceding muscle.  It  arises  from  the  superior  maxillary  bone  below  the 
infra-orbital  foramen,  and  descends  in  a  convergent  manner  to  the  angle 
of  the  mouth.  Between  it  and  the  elevator  of  the  upper  lip  are  the 
infra-orbital  nerve  and  artery. 

The  Zygomatic  mnsoles  are  two  narrow  fasciculi  extending  obliquely 
from  the  most  prominent  part  of  the  cheek  to  the  angle  of  the  mouth. 

The  Larger  Zygomatic  muscle/  external  to  the  smaller  one,  arises 
from  the  zygomatic  process  of  the  malar  bone,  and,  after  reaching  the 
angle  of  the  mouth,  becomes  blended  with  the  contiguous  muscles. 

The  Smaller  Zygomatic  mnscle*  is  inconstant  in  size  and  exact 
position,  and  occasionally  is  absent.  It  arises  from  the  malar  bone,  and 
terminates  near  the  angle  of  the  mouth  by  blending  with  the  elevator  of 
the  upper  lip. 

The  zygomatic  muscles  elevate  the  angles  of  the  mouth  outwardly,  as 
in  smiling. 

The  Depress ^or  of  the  Lower  Lip,'  a  square  muscle  situated  at  thc( 

^  M.  depremor  labii  superioris  alaaque  abdueens  labionim ;  m.  elevator  labio- 

nasi ;  depressor  of  the  upper  lip  and  of  rum  communis. 

the  wing  of  the  nose ;  m.  depressor  also  ^  M.  xygomaticus  mi^or ;  m.  distortor 

nasi ;  m.  myrtiformis.  oris ;  lygomato-labial  muscle. 

'  M.  levator  labii  superioris ;  m.  in-  *  M.  xygomaticus  minor ;  small  lygo- 

eisivus.  mato-labial  muscle. 

*  M.  levator  angnli  oris;  elevator  of  *M.  depressor  labii  inferioris;m.  quad- 

the  angle  of  the  mouth ;  m.  caninus ;  m.  ratis  menti ;  m.  mento-labialis. 
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side  of  the  chin,  arises  from  the  base  of  the  lower  jaw  and  aacends  in- 
wardly to  be  inserted  into  the  lower  lip. 

The  El'eyator  of  the  Lower  Lip^  is  a  small  square  masele  situated 
just  exterior  to  the  mucous  membrane  of  the  lower  lip  at  the  aide  of  the 
frsenum.  It  arises  from  the  front  of  the  outer  incisive  and  canine  alTeoli 
of  the  lower  jaw,  and  descends  inwardly  to  be  inserted  into  the  lower  lip. 

The  Depress'or  of  the  O'ral  Angle'  is  a  triangular  muscle,  which  arisei 
from  the  base  of  the  lower  jaw  at  the  side  of  the  chin,  and  is  inserted  by 
its  apex  into  the  angle  of  the  mouth,  where  it  blends  with  the  contignons 
muscles. 

The  Buccina'tor  muscle*  contributes  to  the  formation  of  the  cheeL 
It  arises  from  the  pterygo-maxillary  ligament  and  from  the  alveolar 
border  of  both  jaws  as  far  forward  as  the  first  molar  tooth.  From  these 
points  the  fibres  proceed  forward  and  converge  to  the  angle  of  the  mouth, 
where  they  cross  one  another  and  become  confluent  with  the  oral  orbicu- 
lar muscle. 

Internally  it  is  in  contact  with  the  mucous  membrane  of  the  month,  and 
externally  is  closely  invested  with  a  thin  fascia.  Its  back  part  is  sepa- 
rated from  the  ramus  of  the  lower  jaw  by  means  of  a  mass  of  &t,  re- 
markable for  its  softness  and  slight  attachment  to  the  contiguous  struct- 
ures. The  disappearance  of  this  fat  in  emaciation  gives  rise  to  the 
hollow  cheek.  Opposite  the  second  molar  tooth  of  the  upper  jaw  the 
buccinator  is  perforated  by  the  termination  of  the  parotid  duct 

When  the  buccinators  alone  contract,  they  widen  the  mouth ;  but  If  they 
contract  in  conjunction  with  the  oral  orbicular  muscle,  they  press  the 
cheeks  close  to  the  jaws ;  or  if  the  mouth  is  filled  with  air,  this  is  com- 
pressed, as  in  the  acts  of  blowing  and  whistling. 

The  Pter'ygo-maz'illary  lig'ament  is  a  fibrous  band,  extended  be- 
tween the  external  pterygoid  process  of  the  sphenoid  bone  and  the  pos- 
terior end  of  the  molar  ridge  of  the  lower  jaw,  serving  as  a  common 
origin  to  the  buccinator  muscle  and  the  superior  constrictor  of  the 
pharynx. 

^  M.  levator  labii  inferioris ;  m.  levator  laris  oris ;   m.  maziUo-labialis ;  m.  de- 
menti ;  m.  incisiTus  inferior ;  m.  penicil-  pressor  labiorum  oommonis. 
latus ;  mento-labial  muscle.  >  M.  retractor  anguli  oris ;  m.  baoeo- 

*  M.  depressor  anguli  oris;  depressor  alveolo-maxillaris ;    m.  alveolo-labialit; 

of  the  angle  of  the  mouth ;  m.  triangu-  m.  mansorius. 
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THE  MUSCLES  OP  THE  LOWER  JAW,  OB  OP  MASTICATION. 

The  Xaas'eter  miuole,'  thick  and  oblong  sqnue,  is  situated  at  the 
back  of  the  cheek,  and  extended  between  the  zygoma  and  angle  of  the 
lower  jaw.  It  tiaa  a  nomber  of  tendinons  bands  interspersed  with  its 
Htmctnre,  and  is  ssparable  into  two  porUons,  the  fibres  of  which  pnrsne 
ft  different  coarse. 

The  snperGcial  and  larger  portion  of  the  mnscle  arises  tendinonslj 
from  the  npper  maxillary  bone  and  the  lower  margin  of  the  malar  bone, 
and  descends  backward  to  be  in-  p,Q  j^g^  , 

serted  into  the  lower  half  of  the 
ramns  and  angle  of  the  lower  jaw. 
The  deeper  portion  arises  from  the 
sygomatic  process  of  the  temporal 
bone,  and  descends  a  little  forward 
to  be  inserted  into  the  npper  half 
of  the  ramus  of  the  lower  jaw. 


The  Sztemal  Ttety'goid  mual** 
ia  short,  thick,  and  triangnlar,  and 
occnpiea  the  upper  part  of  the 
spheno-maxillarj  fossa.  It  arises 
from  the  nnder  surface  of  the  great 
wing  and  the  outer  surface  of  the 
external  pterygoid  process  of  the 
sphenoid  bone,  and  converges  to 
b«  inserted,  by  means  of  a  short, 
thick  t«ndon,  into  the  depressed  sur- 
face of  the  front  of  the  neck  of  the 
lower  jaw. 

Externally  this  muscle  is  crossed 
by  the  internal  maxillary  artery  and  the  tendon  of  the  temporsl  muscle ; 
and  internally  it  is  in  contact  with  the  internal  pterygoid  muscle  and  the 
inferior  maxillary  nerve. 

The  Internal  Pter'ygoid  mtuel**  is  square  and  thick,  and  is  situated 
within  the  position  of  the  ramns  of  the  jaw.     It  arises  from  the  ptery- 


tktjkw;  8, ban;  4, (jniphrili:  &. luNmuJlIu? 
1  mrloliToU  mwcla  to 
rtdi* ;  Ti  odftn  of  Iba  f«ih^ 
hroU  Mmnlw;    9,  orifln  of   Uw  gciiJo.glaiHl 


'  H.  nMndibalkrU ;  m.  ijgomktD-nikx- 
ilUrU. 

*  M.  plerjgoldeus  axternni,  or  minor; 
m.  pUrjgo-ooUi-inaiiUftriBi  m.  pterygo- 
nuuiUarU  miou;  m.  alarii,  or  aliformij 


'  M.  pt«7galdeiii  Intemni,  or  BU^r; 
m.  iduhUt  internal ;  a.  Utoni  In  ar« ; 
in.  plerjgo-angnli-mftiillarl* ;  m.  plwj- 
go-DUxlllarU  m^ui ;  m.  aUrii,  or  ali- 
formla  m^or. 
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goid  foasa,  and  descends  ontwurd  and  backward  to  be  inserted  into  the 
inner  surface  of  the  ramas  and  angle  of  the  lower  jaw. 

The  Ten'ponl  tnoicle'  occupies  the  temporal  fossa,  and  is  corered  l^ 
the  temporal  fascia.  It  arises  from  the  entire  snrface  of  the  former  uid 
from  the  upper  part  of  the  latter,  and  converges  to  an  interior  tendinoui 
layer,  which  becomes  a  thick,  flattened  fascicnias,  descending  to  be  in- 
serted into  the  inner  surface  and  anterior  border  of  the  coronoid  proceaa 
of  the  lower  jaw. 

The  temporal,  masseter,  and  pterygoid  mnscles  are  the  active  agenti 
in  mastication.  The  movements  produced  are  those  of  elevation  of 
the  loner  jaw,  together  with  a  lateral,  forward  and  backward  motioa. 
The  elevation  of  the  lower  jaw,  productive  of  firm  pressure  of  the 
lower  against  the  upper  teeth,  is  the  result  of  the  contraction  of  the  tem- 
poral mnscles  and  the  internal  portions  of  the  masseters.  Depression 
of  the  lower  Jaw  occurs  by  its  weight  alone,  though  aided  by  the  digas- 
tric and  other  muscles  extended  between  it  and  the  hyoid  bone,  whn 
this  is  fixed  in  its  position.  The  grinding  movement  of  the  lower  jaw  ii 
performed  by  the  pterygoid,  masseter,  and  temporal  mnscles.  The  external 
Fia.  U9. 


Tmr  OT  TBI  TDtPOUi.  HiKLi.    Tbs  temponl  RiKk  lai  ijgoEiu  naortS. 

pterygoid  muscles  and  the  external  portions  of  the  masseter  mnscles 
draw  the  jaw  forward ;  the  temporal  muscles  and  internal  portions  of 
the  masseters  draw  it  back  again ;  and  the  internal  pterygoid  muscles, 
contracting  alternately,  draw  the  jaw  to  either  side. 

<  H.  temporkliB ;  m.  eroMphiles;  m.  aroadi-t«inporo-m«xiUarii ;  n.  temporo  mu- 
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THE  NECK. 

The  Keok,^  which  fotms  the  short  cylindrical  column  connecting  the 
head  with  the  thorax,  varies  in  length  and  thickness  in  different  individ- 
uals of  the  same  age  and  sex.  Its  bony  axis  is  situated  more  posteriorly 
than  anteriorly,  in  consequence  of  which  the  head  is  disposed  to  fall  for- 
ward. 

The  f^ont  of  the  neck,  or  the  throat,'  presents  a  prominence  in  the 
adult  male,  commonly  called  ''Adam's  apple."'  This  is  produced  by 
the  larynx,  which,  from  its  less  degree  of  development  before  puberty, 
and  at  all  periods  of  life  in  the  female,  is  not  evident  externally. 

The  elevation  on  each  side  of  the  neck,  descending  from  behind  the 
position  of  the  ear  to  the  sternum,  is  produced  by  the  sterno-mastoid 
muscles.  The  concavity  between  the  latter  just  above  the  breast  is  the 
ju'g^nlar  fossa  ;^  and  the  shallower  depression  outside  of  the  muscle 
above  the  clavicle  is  the  snpra-olavio'ular  fossa.' 

The  skin  of  the  neck  is  thin  and  movable,  and  is  readily  elevated  into 
folds.  The  two  conspicuous  folds,  observed  in  old  people,  descending 
from  the  sides  of  the  chin  toward  the  lower  part  of  the  neck,  are  pro- 
duced upon  the  anterior  borders  of  the  subcutaneous  cervical  muscles, 
which  become  extended  through  elevation  of  the  lower  jaw  consequent 
on  the  loss  of  the  teeth  and  their  alveoli  in  both  jaws.  Beneath  the 
muscles  just  mentioned  is  the  cervical  fascia,  which  incloses  the  sterno- 
mastoid  muscles. 

The  middle  of  the  neck  in  front  of  the  vertebr©  is  occupied  by  the 
pharynx  and  oesophagus,  the  root  of  the  tongue,  the  hyoid  bone,  the 
larynx  and  trachea,  and  the  thyroid  body.  At  the  sides  of  these  parts 
the  principal  cervical  blood-vessels  and  nerves  are  situated,  enveloped  in 
the  deep  cervical  fascia. 

MUSCLES  AND  FASCLE  OF  THE  NECK. 

THB  SUBCUTANEOUS  CERVICAL  MUSCLE. 

The  Subouta'neous  CerMoal  muscle'  is  a  broad,  thin,  and  pale  lam- 
ina arising  in  the  connective  tissue  covering  the  upper  part  of  the  del- 
toid and  pectoral  muscles.     Passing  over  the  clavicle,  it  ascends  the 


1  Collum ;  cenriz ;  traohelos ;  anohen.  '  Fovea  supra-clavicalaris. 

*  Guttur ;  jagulum.  *  M.  s.  oerrieis,  or  colli ;  m.  platysma 

s  Pomum  Adami;  eminentlathyroidea;  nyoides;    m.   cutaneas;   m.  latisaimus 

nodus  gutturia.  colli ;  m.  peaucier. 

^  Fossa  jagularis. 

13 


194  THE   MUSCULAR  8TSTEM. 

neck  inwardly  to  the  lower  jaw,  where  its  most  anterior  fibres  join  thou 
of  the  opposite  muscle,  while  others  are  inserted  into  the  side  of  the 
chin,  and  become  blended  with  the  depressors  of  the  lower  lip  and  oral 
angle,  and  the  most  posterior  ones  terminate  in  the  fascia  inTesting  the 
masseter  mascle  and  parotid  gland.  A  smalt  offset'  crosses  the  cheek 
transTerscIy  from  over  the  masseter  muscle  to  the  vicinity  of  the  angle 
of  the  mouth. 

This  muscle  will  aid  the  depression  of  the  lower  jaw ;  bat  its  maio 
purpose  appears  to  be  to  extend  the  skin  of  the  neck  between  the  cla- 
vicle and  lower  jaw,  thus  elevating  it  from  the  indnence  of  exterior  pres- 
sure upon  the  air-passages  and  blood-vessels. 


THE  CERTICAL  FASCIA. 

Upon  removing  the  subcutaneous  cervical  muscle,  the  Cer'Tical  fu'cia' 
is  exposed  to  view.  Its  upper  part  forms  a  sheath  for  the  parotid  and 
submaxillary  glands,  which  are  separated  from  each  other  by  a  well- 
marked  process  of  the  fascia,  called  the  itylo-max'illaty  lig'ament,' 
which  extends  from  the  styloid  process  of  the  temporal  bone  to  the  angle 
of  the  lower  jaw,  and  inwardly  to 
the  sheath  of  the  principal  cervical 
blood-vessels.  In  advance  of  the 
parotid  gland,  the  fascia  invests 
ttic  masseter  muscle  and  adheres 
along  the  base  of  the  lower  jaw. 
At  the  lower  part  of  the  neck  the 
fascia  adheres  along  the  upper  bor- 
der of  the  sternum  and  clavicle,  and 
is  continuous  in  front  of  these  bones 


FiQ.  150. 


■idc.  i.iruipuriLiiMnc:  ^,iuwDrja«:3,cii^niv     with  the  thoracic  fascia.      Behind 
iigsnniiionbeiiriicuiMioiiofthr.i»ttpr;4..jiiirni>     [he  ncck,  it  id  coutinuoDS  with  the 

maiillirjr  llpraicnl;   B,  Fnlrmgce  of  til*  InlL-rior       ,  ,      ,      .  , 

dentil  cool;  a,  ■lyio.DnxiiwjiigMieni.  layer  inclosing  the  trapezius  mus- 

cle ;  and  in  proceeding  forward  it 
incloses  the  stemo-mastoid  muscle,  and  the  elevators  and  depressors  of 
the  hyoid  bone  and  larynx.  Processes  of  the  fascia,  continued  inwardly, 
inclose  the  trachea  and  larynx,  the  (esophagus  and  pharynx;  form  the 
sheath  of  the  large  cervical  blood-vessels,  and  become  continuous  with 
the  Sbrous  investment  of  the  muscles  in  front  of  the  cervical  vertebre. 

1  M.  riaariua  Esntorini. 

'  FaBcikoervicBlis;  fuels  colli;  tkieii.  ■uperflclBlia  el  proruiiilB  cerrioU;  nper- 
ficial  and  deep  or  proper  ccrTical  faacin. 
'  LigtuneniUDi  aljlo-maiillare. 
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Another  process,  Heparating  the  pterygoid  mascles,  and  extended  from 
the  spinoDB  process  of  the  spheaoid  bone  to  the  lower  jaw  at  the  inner 
border  of  the  dental  foramen,  coDBtitatea  the  iphe'no-max'illary  lig's- 
mrat.' 

THE  STERNO-MASTOID  MUSCLE. 

The  8t«r'&o-mu'toid  Fin.  iGi. 

mnMle*  is  the  largest  and 
moat  conspicuous  of  the 
mnscles  of  the  neek.  It 
arises  by  a  flat  tendon 
from  the  upper  fore  part 
of  the  sternum,  and  ten- 
dinous and  fleshy  from  the 
inner  third  of  the  clavicle. 
The  two  portions  are  sep- 
arated at  their  origin  by  an 
angalarinterTal,  bntasthe 
claricnlar  portion  ascends 
nearly  vertically,  while  the 
sternal  portion  inclines 
backward  in  Ha  ascent, 
the  two  conjoin  about  the  luimHoihrhTirfiibii 
middle  of  the  neck  and  "'^'"'^  ?'"'!i*', 
formasinglethickrounded 
belly,  which  proceeds  to  be 
inserted  into  the  mastoid 
process  and  the  superior 
semicircular  line  of  the  occipital  bone. 

When  the  mnscles  of  the  two  sides  act  together,  the  head  is  drawn 
downward ;  but  when  one  atone  contracts,  the  face  is  directed  toward  the 
opposite  side. 


Ihjrolil;  18,lh7ru-h]roid; 


d  putLbii  Uiroiigb  tbalnsrHUmof  tbf 

e\  «,h7CPcl<wi■lll^•t7la«l«Hll  10, 
1,  itniwiiiutold  dikI*:  11  lU  tUf 
r  oti^a  i  14.  iteriK^joid  i  l(k»  ■tvno- 
IT,  18,  obo4iyoid  iniuct«;  IV,  tnp^ 
iiHck ;  H,  middle  nlau  moKl*. 


DEPBBSSOBS  OF  THE  HYOID  BONE  AND  LARYNX. 


The  Btor'no-hy'oid  muolv*  is  a  flat  band  arising  from  the  inner  sur- 
face of  the  npper  part  of  the  sternum  and  the  contiguous  portion  of  the 


lErroneonilydeieribcdundarthenam*  cleido-mutoldeuB ;  m.  oleido-maxtoideui; 

of  internal  lateral  ligament  of  the  articu-  m.  masloideui ;  m.  metator  oapilis. 

latiOD  of  the  lower  Jaw.  '  M.  sterno-h/oideal ;    m.  Itemo-olei- 

*  M.  atemo-maotoideiu ;     m.    oterno-  do-hy oideus ;  m.  hjroldM  prlmuB. 
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clavicle.   Ascending  the  neck  inwardly,  it  is  inserted  into  the  lower  bor- 
der of  the  body  of  the  hyoid  bone. 

The  Ster'no-thy'roid  mnsole,^  broader  than  the  preceding,  arises  from 
the  inner  surface  of  the  upper  part  of  the  sternum,  and  ascends  the  neck 
between  the  former  muscle  and  the  trachea,  to  be  inserted  into  the  oblique 
line  at  the  side  of  the  thyroid  cartilage. 

The  Thy'ro-hy'oid  mnsole,^  apparently  a  continuation  of  the  muscle 
just  described,  arises  from  the  oblique  line  of  the  thyroid  cartilage,  and 
ascends  to  be  inserted  into  the  lower  border  of  the  hyoid  bone. 

The  O'mo-hy'oid  mnsole'  consists  of  two  fleshy  bellies  united  by  an 
intermediate  tendon.  It  arises  from  the  upper  border  of  the  scapula,  in 
the  vicinity  of  the  coracoid  foramen,  crosses  the  neck  in  an  oblique  man- 
ner beneath  the  stemo-mastoid  muscle,  and  is  inserted  into  the  lower 
margin  of  the  body  of  the  hyoid  bone.  The  two  bellies  of  the  muscle 
in  their  course  form  an  obtuse  angle  with  each  other,  and  this  position 
is  maintained  by  a  connection  of  their  tendon  with  the  cervical  fascia. 

Besides  depressing  the  hyoid  bone  and  larynx,  the  omo-hyoid  muscleit 
fix  the  median  position  of  these  parts  in  the  neck. 

ELEVATORS  OF  THE  HYOID  BONE  AND  LARYNX. 

The  Digas'trio  muscle/  as  indicated  by  the  name,  consists  of  two 
fleshy  bellies  which  are  united  by  an  intermediate  rounded  tendon.  The 
posterior  belly  arises  from  the  digastric  fossa  of  the  temporal  bone,  and 
the  anterior  belly  from  the  inner  surface  of  the  lower  jaw  near  its  sym- 
physis. Both  descend  to  the  side  of  the  hyoid  bone,  where  their  inter- 
vening tendon  passes  through  the  insertion  of  the  stylo-hyoid  muscle,  and 
is  attached  to  the  former  by  means  of  a  fibrous  band.  A  thin  aponeu- 
rosis, continuous  with -the  latter,  is  extended  between  the  anterior  bellies 
of  the  two  muscles. 

The  Stylo-hy'oid  muscle^  lies  in  contact  with  the  posterior  belly  of  the 
preceding  muscle.     It  arises  from  the  middle  of  the  styloid  process  of 

^  M.  sterno-thyroideus ;  m.  bronchius.  ^  M.  digastricus;  m.  biventer;  m.  b. 

^  M.  tbyro-hyoideus ;  m.  byo-tbyroi-  maxillsB ;   m.  deprimens  maxillsB  biven- 

deus.  ter ;  m.  bigaster. 

'  M.   omo-hyoideus ;   m.  coraco-hyoi-  ^  M.  stylo  byoideus ;  m.  stylo-hyoides 

deus;  m.  scapula-hyoideus;  m.  hyoidus  major;    m.  stylo-ceratoides ;    m.  stylo- 

quartus.  cerato-byoideus. 
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the  temporal  bone,  and  descends  to  be  inserted  into  the  side  of  the  body 
of  the  hyoid  bone,  where  it  is  perforated  by  the  tendon  of  the  digastric 
mnscle. 

The  Ky'lo-hy^oid  mnscle'  is  a  triangular  layer,  forming  with  its  fellow 
of  the  opposite  side  the  muscular  floor  of  the  mouth.  It  arises  from 
the  molar  ridge  of  the  lower  jaw,  from  whence  its  fibres  proceed  obliquely 
inward  to  conjoin  with  those  of  the  opposite  muscle,  in  the  median  line, 
extending  from  the  chin  to  the  hyoid  bone. 

The  Oeni'o-hy'oid  muscle^  is  a  slender  band  arising  from  the  posterior 
mental  tubercle,  and  descending  in  contact  with  the  corresponding  mus- 
cle of  the  other  side,  to  be  inserted  into  the  body  of  the  hyoid  bone.  It 
is  situated  between  the  inner  part  of  the  mylo-hyoid  and  the  genio- 
glossal muscle. 

MUSCLES  OF  THE  TONGUE,  PALATE,  AND  PHARYNX. 

See  the  account  of  these  different  organs. 

MUSCLES  OF  THE  LARYNX. 
See  the  account  of  this  organ. 

DEEP  MUSCLES  OF  THE  FRONT  OF  THE  NECK. 

The  Anterior  Scalene'  mnscle'  is  deeply  situated  at  the  lower  part  of 
the  side  of  the  neck.  It  arises  from  the  transverse  processes  of  the 
third  to  the  sixth  cervical  vertebree  inclusively,  and  descends  to  be  in- 
serted into  the  anterior  part  of  the  first  rib. 

In  front  of  the  insertion  of  this  muscle  the  subclavian  vein  passes 
over  the  first  rib. 


The  Kiddle  Scalene'  mnscle^  arises  from  all  the  cervical  transverse 
processes,  usually  excepting  the  first,  and  descends  behind  the  preceding 
muscle  to  be  inserted  into  the  posterior  half  of  the  first  rib. 

Between  the  anterior  and  middle  scalene  muscles  the  axillary  plexus 

of  nerves  and  the  subclavian  artery  take  their  course. 

^  M.  mylo-hyoideus ;  m.  mylo-pharyn-  *  M.  scalenus  anticus ;  m.  s.  prior ;  m. 

*  gens.  costo-trachelius. 

'  M.  genio-hyoideus ;  m.  mento-bioor-  ^  M.  scalenus  medius ;  m.  s.  secundus. 
neus. 
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The  Posterior  BcKlene'  mtude,'  small  and  thin,  arises  from  the  two  or 
three  lower  cerrical  transrerse  processes,  and  descendB  to  be  inserted  into 
the  bock  part  of  the  second 
Fio.  152.  rib. 

The  scalene  mnscles  act- 
ing from  above  elerate  the 
ribs ;  but  acting  from  be- 
low they  flex  the  neck. 

The  Lu^j^er  Stni^ 
miuele'  ariaea  by  as  man; 
distinct  tendinons  headi, 
from  the  third  to  the  Biith 
cerrioal  transTerae  proc- 
esses iuclasively,  and  as- 
cends inwardly  to  be  in- 
serted into  the  basilar 
process  of  the  occipital 
bone. 

The  Smaller  Straight 

mnaole'  arises  from  the 

side  of  the  atlas,  and  at- 

■r''rtl^h7™   cenda  inwardly  to  be  in- 

cle;  l,iii»ll«r  >tr«ight  niMclB;  S,Uleral  MrHglH  muKle;  i,T,     serted     intO     the     basilsT 

•aifnoramcie;  »,PiidiUeK.i™8iniiiKie;ii.iaBrm.iid»cond    process,  beneath  the  last 

TiU;  13,  poalHoD  at  which  the  ■ubclsvbui  »nri7  mi  kIIImt     muSClC. 

'^Zi1!i^^TZ^i"-il°^M^^T^-brlTi"^Z       Th«  ^^°  straight  mns- 
M,  n,  inttrtniunrH  miiscin.  clcs  are  flczoFS  of  the  head. 

The  Long  Cer'Tical  mnicle*  estends  along  the  side  of  the  neck,  and 
is  quite  complex  in  its  arrangement.  It  consists  of  two  portions,  of 
which  one  arises  from  the  side  of  the  bodies  of  the  three  npper  dor- 
sal and  the  three  lower  cervical  vertebrffl,  and  ascends  to  be  inserted  by 
distinct  tendons  into  the  fonrth  and  fifth  cerrical  transverse  processes,  and 
partially  tendinons  and  fleshy  into  the  bodies  of  the  second,  third,  and 
fourth  cervical  vertebrte.     The  remaining  portion  arises  by  distinct  ten- 

^  M.  BCslenuH  poilicua;  m.  s.  terliua.  r.  o.  interaua  minor;   m.  r.  e.  anterior 

*  M.  rectus  cftpUis  tmticuE  mnjoT;  m.  breTii;  m.  IrschleD-buiUri*  miiiui;  m. 
r.  c.  intemus  miuor;  m.  r.  a.  aaterior  reanucna;  m.  uinueiti;  amaller  anterior 
longui ;  m.  Irachelo-bssiUris ;  larger  an-  straight  muscle. 

t«rior  straight  muscle.  *  H.  longus  eolU ;  m.  pre-dorso-Mrrl- 

*  H.  rectus  capitis  anticus  minor;  m.      cnlis;  n.  pre-darao-atloidoas. 
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dons  from  the  third,  fourth,  and  fifth  cerirical  transverse  processes,  and 
ascends  to  conjoin  with  the  preceding  portion  and  to  be  inserted  in  front 
of  the  atlas. 

This  muscle  bends  the  neck  forward. 

TOPOGRAPHICAL  SKETCH  OF  THE  ANATOMY  OF  THE  NECK. 

Upon  removing  the  skin  of  the  neck  and  the  subcutaneous  cervical 
muscle,  the  cervical  fascia  is  exposed,  with  the  external  jugular  vein  de- 
scending from  behind  the  angle  of  the  jaw  to  about  the  middle  of  the 
clavicle,  where  it  dips  inward  to  join  the  subclavian  vein.  Upon  removing 
the  superficial  layer  of  the  cervical  fascia,  the  stemo-mastoid  muscle  is 
seen  pursuing  its  course  from  the  sternum  to  the  mastoid  process,  and 
beneath  it,  crossing  the  neck  in  an  opposite  direction,  is  the  omo-hjoid 
muscle.  If  the  line  of  the  latter  be  continued  to  the  chin,  the  side  of 
the  neck  will  be  divided  by  the  two  muscles  into  four  triangles. 

The  posterior  cer'vical  triangle  is  occupied  with  muscles,  to  be 
described  in  the  account  of  the  back. 

The  anterior  cer'vical  triangle  contains  the  root  of  the  tongue,  the 
hyoid  bone,  larynx  and  trachea,  and,  behind  these,  the  pharynx  and  odso- 
pbagus.  The  larynx  and  trachea  are  covered  by  the  depressor  muscles 
of  those  organs ;  and  beneath  them,  on  the  trachea,  is  the  thyroid  gland. 
The  lower  part  of  this  triangle  corresponds  with  the  depression  above  the 
sternum,  called  the  jn'gnlar  fossa. 

The  inferior  cer'vical  triangle  corresponds  with  the  snpra-clavic'ular 
fossa.  The  deeper  layer  of  the  cervical  fascia  being  removed  from  it,  a 
quantity  of  loose  areolar  tissue,  containing  the  supra- clavicular  lymphatic 
glands,  is  exposed.  Upon  removing  the  latter,  the  triangle  will  be  found 
to  extend  into  a  deep  fossa  between  the  clavicle  and  first  rib,  and  con- 
tinuous outwardly  with  the  axilla.  The  extent  of  the  fossa  varies  with 
the  position  of  the  shoulder.  If  this  is  elevated  and  thrown  back,  the 
fossa  is  deepened  and  narrowed ;  if  depressed  and  thrown  forward,  the 
fossa  is  rendered  shallower  and  broader,  and  its  parts  become  more  dis- 
tinctly visible.  Crossing  the  lower  part  of  the  triangle  are  the  supra- 
scapular and  transverse  cervical  blood-vessels.  At  the  outer  part  of  the 
triangle  the  scalene  muscles  are  seen  descending  from  the  cervical  verte- 
br«  to  the  first  rib.  In  front  of  the  insertion  of  the  anterior  scalene 
muscle  the  subclavian  vein  passes  over  the  first  rib.  Between  the  anterior 
and  middle  scalene  muscles  the  subclavian  artery  and  axillary  plexus  of 
nerves  emerge  in  their  course  to  the  axilla. 

The  superior  cer'vical  triangle  corresponds  with  the  submaz'illary 
fosMU    Its  upper  part  contains  the  submaxillary  gland,  lodged  in  an  oval 
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depression  of  the  deeper  layer  of  the  cervical  fascia,  the  outer  portion  of 
which  is  a  partition  separating  it  from  the  parotid  gland,  and  corre- 
sponding with  the  sty'lo-max'illary  ligament  If  the  deeper  layer  of 
the  cervical  fascia  is  removed,  above  the  submaxillary  gland,  the  muscu- 
lar floor  of  the  mouth  is  seen,  formed  by  the  mylo-hyoid  muscle ;  and 
below  the  gland  are  the  stylo-hyoid  and  digastric  muscles.  At  the  outer 
border  of  the  triangle  is  the  external  carotid  artery,  from  which  diverge 
forward,  in  succession  from  below,  the  superior  thyroid,  lingual,  and  facial 
arteries.  Curving  across  the  triangle  below  the  digastric  muscle  is  seen 
the  hypo-glossal  nerve,  giving  off  a  descending  branch  to  the  depressor 
muscles  of  the  hyoid  bone. 

Upon  detaching  the  stemo-mastoid  muscle,  the  great  cervical  vessels 
are  observed  inclosed  within  a  sheath  and  ascending  the  neck  from  the 
position  of  the  stemo-clavicular  junction  toward  the  angle  of  the  jaw. 
The  sheath  being  opened,  is  seen  to  contain  the  primitive  carotid  artery 
at  the  inner  side,  the  internal  jugular  vein  to  the  outer  side,  and  the 
pneumogastric  nerve  between  them.  The  primitive  carotid  artery 
divides  opposite  the  upper  border  of  the  larynx  into  the  external  and 
internal  carotids,  the  former  of  which  ascends  to  penetrate  the  parotid 
gland ;  the  latter  takes  a  deeper  course  to  reach  the  carotid  canal  of  the 
temporal  bone.  Behind  the  great  cervical  vessels  lies  the  sympathetic 
nerve,  and  to  their  outer  side  a  chain  of  lymphatic  glands. 


FRONT  OF  THE  THORAX. 

The  front  of  the  Thorax  or  chest,  usually  called  the  breast  or  bosom, 
on  each  side  extends  to  the  shoulder,  the  armpit,  and  the  back.  Be- 
low the  clavicle  it  is  slightly  depressed,  forming  there  the  infra-daTicu* 
lar  fossa.  In  lean  persons  it  exhibits  the  outlines  of  the  sternum  and 
ribs,  in  vigorously  muscular  men  the  outlines  of  the  superficial  muscles, 
and  in  fat  persons  hemispherical  elevations  corresponding  with  the 
mammas.  At  the  lower  part  of  the  sternum,  over  the  position  of  the 
ensiform  cartilage,  is  a  depression,  ''the  pit  of  the  stomach."^  From 
this  the  lower  border  of  the  thorax  slopes  off  on  each  side  downward 
and  outward.  The  skin  of  the  breast  is  thin,  readily  raised  into  folds 
on  each  side,  but  adheres  more  closely  over  the  sternum.  Beneath  it^  is 
a  layer  of  fascia  containing  more  or  less  fat,  excepting  over  the  position 
of  the  sternum.  Beneath  the  fatty  layer'  is  a  thin  layer  of  fascia  invest- 
ing the  muscles. 

^  Scrobiculus  cordis ;  procardium ;  anticardium.  '  PaDniculoB  adipoaoi. 
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MUSCLES  OP  THE  FEONT  AND  SIDES  OF  THE  THORAX. 

The  Great  FM'tortl  mtuole'  occupies  the  front  of  the  npper  part  of 
the  chest  and  axilla.  It  arises  from  the  sternal  two-thirds  of  the 
claTicle,  the  froot  of  the  sternam  and  the  upper  six  costal  cartilages,  and 


biKUil  Bucki  S,  Ueqa  I 
i;  ll,lBt 


%t  pvctonl  moidfl ;  1,  d^ 
miurlii;  G,  lubcbdui  miiKls;  %  null  inetoni  m 
eamnid  proem  oT  llie  lapuU:  10,  origin  ot  t]i< 
citcnwl  obllqna  inDKl«  ot  Iha  (bdoiuD:  13.  Iti  i 


kmrbordfrof  Qw  littiT,  DUMd  PDnparfa  ligungnl ;  U.  cilomil  nUoiiilDal  liin,  Ibt  l>nr?r  citnmltT 
of  tlw  Ingiilul  aiwl-,  UVnnl^l  miucla  of  tliii  ibdniiHin;  17,  PTrnnliU  miucle;  IS,  InUrnul  obllq» 
nn*ol>i  lB,eiB|)olBedteDdaii(tf  UlsliitoniiUiibllqua  ud  IruuTiirH  iiisk1«:  30,  podllon  of  Ilia  Id^hIiuI 


from  the  aponeurosis  of  the  external  obliqne  mnscle  of  the  abdomen. 
Proceeding  outwardly,  its  fleshy  fasciculi  converge  to  a  broad  tendon. 
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which  is  inserted  into  the  anterior  margin  of  the  bicipital  groove  of  the 
humerns. 

The  clavicular  portion  of  the  muscle  is  separated  from  the  other  bj 
an  interval  filled  with  connective  tissue.  The  outer  portion  of  the 
muscle,  with  its  tendon,  is  doubled  on  itself  so  as  to  produce  the  thick 
anterior  fold  of  the  axilla,  and  the  lower  fleshy  fasciculi  by  this  arrange- 
ment become  inserted  into  the  humerus  higher  than  the  upper  ones. 

The  Small  Peo'toral  muscle*  lies  beneath  the  preceding  muscle,  and 
arises  by  serrations  from  the  third,  fourth,  and  fifth  ribs.  Proceeding 
upward  and  outward,  its  fibres  converge  to  a  short  tendon,  which  is 
inserted  into  the  coracoid  process  of  the  scapula. 

The  great  pectoral  muscle  draws  the  arm  downward  and  forward,  in 
which  movement  it  is  aided  by  the  small  pectoral  muscle  drawing  the 
shoulder  in  the  same  direction.  If  the  bones  of  the  shoulder  and  arm 
are  fixed,  the  pectorals  aid  in  respiration  by  elevating  the  ribs. 

The  Sub^^lavlan  mnscle'  arises  by  a  short  tendon  from  the  first  costal 
cartilage,  and  is  inserted  along  the  under  surface  of  the  clavicle.  Exter- 
nally it  is  invested  with  a  strong  fascia,  the  cos'to-cor'aooid  membrane,' 
which  starts  from  the  end  of  the  coracoid  process,  and  diverges  upward 
and  inward  to  be  attached  along  the  under  margin  of  the  clavicle  and 
the  anterior  end  of  the  first  rib. 

The  Great  Ser'rated  muscle^  is  a  broad  quadrate  fleshy  layer  situated 
at  the  side  of  the  thorax.  It  arises  by  angular  serrations  from  the  upper 
eight  or  nine  ribs  in  advance  of  their  middle,  and  proceeds  backward  to 
be  inserted  into  the  inner  aspect  of  the  base  of  the  scapula. 

The  five  lower  serrations  alternate  with  as  many  points  of  origin  of 
the  external  oblique  muscle  of  the  abdomen.  Internally  it  is  in  contact 
with  the  ribs  and  intercostal  muscles,  externally  it  is  subcutaneous,  reach- 
ing upward  into  the  axilla  between  the  pectoral  and  latissimus  muscles. 

It  draws  the  scapula,  and  with  it  the  whole  shoulder,  forward,  or,  if 
the  latter  is  fixed,  it  may  contribute  to  respiration  by  aiding  the  pectoral 
muscles  in  elevating  the  ribs,  and  thus  increasing  the  capacity  of  the 
thorax. 

^  Smaller  pectoral  muscle ;  m.  pecto  -  Tioular    fascia :    bifid    ligament ;    liga- 

ralis  minor ;  m.  serratus  anticus  minor ;  mentum  bicome. 

m.  costo-ooracoideus.  ^  Anterior  great  serrated  mosole ;  m. 

'  M.   subclavius,   subclayicularis,   or  serratus  magnus  anticus;  m.  s.  migor; 

subclaTianus ;  m.  costo-claTicularis.  m.  costo-scapularis ;  m.  costo-basi-seap- 

s  Ligamentum  costo-coracoideum ;  cla-  ularis. 
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THE  BACK. 

The  Back,*  as  the  term  is  commonly  used,  applies  to  the  posterior  part 
of  the  tmnk,  but,  in  its  most  restricted  sense,  refers  to  the  posterior  part 
of  the  thorax.'  A  groove  descends  along  the  median  line  of  the  back, 
which  is  deepened  in  fat  persons  from  the  deposit  of  adipose  tissue 
occurring  on  each  side,  while  the  skin  tightly  adheres  to  the  summits  of 
the  spinous  processes.  On  each  side  of  the  thorax,  the  scapula  and  its 
muscles  produce  a  prominence,  which  is  convex  in  stout  individuals, 
but  exhibits  the  outline  of  the  scapula,  with  its  projecting  spine,  in  thin 
persons. 

The  skin  of  the  back  is  thicker  and  denser  than  in  any  other  position 
of  the  body.  It  is  attached  to  the  parts  beneath  by  long,  extensible  con- 
nective tissue,  which  allows  it  readily  to  be  moved  or  raised  into  folds. 

The  muscles  of  the  back  are  invested  with  a  thin  layer  of  fascia,  inde- 
pendently of  the  extensible  areolar  tissue  just  mentioned.  They  are 
divided  into  superficial  and  deep  muscles ;  the  former  being  broad,  and 
for  the  most  part  intended  to  move  the  upper  extremities.  The  latter 
are  comparatively  long  and  narrow,  occupy  the  gutters  along  the  verte- 
bral column,  and  are  intended  to  maintain  the  erect  position  of  this  and 
the  head. 

SUPERFICIAL  MUSCLES  OF  THE  BACK. 

The  Trape'ziiu  mutele*  arises  from  the  superior  curved  line  and  pro- 
tuberance of  the  occipital  bone,  the  nuchal  ligament,  and  the  summits  of 
the  spinous  processes  of  the  dorsal  vertebre.  From  this  extensive  ori- 
gin it  converges,  to  be  inserted  into  the  outer  third  of  the  clavicle  and 
into  the  upper  margin  of  the  acromion  and  spine  of  the  scapula. 

Between  the  spinous  processes,  the  muscles  of  the  two  sides  conjoin 
by  means  of  intervening  tendinous  fibres. 

The  lower  fibres  of  the  muscle,  in  their  ascent,  as  they  approach  the 
scapula,  become  tendinous,  and  glide  upon  the  triangular  surface  at  the 
commencement  of  its  spine. 

The  muscles  of  the  two  sides  together  have  the  outline  of  a  trape- 
zium, whence  their  name.  They  fix  the  position  of  the  shoulders,  in  the 
respiratory  action  of  the  pectoral  and  great  serrated  muscles.  They 
also  draw  them  upward,  directly  backward,  or  downward,  according  as 
their  upper,  middle,  or  lower  fasciculi  contract  separately.     If  the 

1  Doraum;    tergum;    notos;    noton;  '  M.   trapezius;    m.   ououllaris;    m. 

metaphrenon.  mensalis ;  m.  dorso-Bupra-aoromialiB ;  m. 

'  Dorsum ;  dorsal  region.  occipito-dorsi-acromialis. 
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shoulders  are  fised,  tbey  may  draw  the  heart  backward ; 
i  acte,  it  may  draw  the  latter  to  one  side. 


Uhklu  01  TBI  uct.  1, 1,  mpmiDt:  3,  acromion;  -1,  litioliiiDi;  i, 
luontaigUB  IheUnlDmnirlisi  I,  oiternil  Dbliqw  mnHlD  of  Ihn  bNubwd  ;  8,  mldills  glHtMl ;  ( 
■lat«iiuii«le;10,Dlr»iti>rc>fU»Ka|inlu>Dgle;ll,i:^Tbombi>ldinnaidi»;13,lCrplwiMi  U,9ea>» 
mall  ntrnillng  from  Iha  iniwrtor  In  Uie  Inljrlor  Mrratnd  muwlo,  16;  17,  Biiiir**ptunM;  1*.  InftrnHptiusa 
Hmclr;  10,  tmrt  Irrfla.  uid  WgrrDtcr  Icn'tc  mmiilD ;  31.  trlnpa  Dxlcnmr;  Hgrvnl  hitiiEixI  murlt: 
I  ^  InLeriiAl  obUqne  mnKls  (if  thn  ubiluineii. 

The  LatiB'simns  moBcle'  occnpies  the  lower  part  of  the  back,  extend- 
f  log  upwardly  along  the  side  of  the  thoras  to  the  bn«k  of  the  haiiicrDa. 
I  It  arises  by  a  thin  aponenrosis  from  the  spinous  processes  of  the  lower 
[  Six  dorsal  vertebrffi,  and  all  of  tliose  of  the  lumbar  vertebrie  and  sacrom ; 
[■from  the  posterior  third  of  the  crest  of  the  ihum,  and  from  the  Inmbar 
I  ftwcia.     Its  broad,  fleshy  belly  ascends  outwardly,  in  its  course  receiiing 


1  K.  latiatimut  doni; 
aoftlploT  ani;  m.  tenor  u 


D-humeralia : 


I.  lumba-liuinerala;  m. 
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fasciculi  from  the  lower  three  ribs.  It  glides  over  the  inferior  angle  of 
the  scapala,  from  which  it  also  usuallj  receives  a  slip,  and  converges  to 
a  broad,  tendinous  band  inserted  into  the  posterior  border  of  the  bicip- 
ital groove  of  the  humerus.  Folding  around  the  greater  terete  muscle, 
it  forms  the  posterior  boundary  of  the  axilla ;  and,  like  the  great  pec- 
toral muscle,  it  has  its  lowest  fasciculi  inserted  highest  into  the  humerus. 

A  synovial  bursa  is  interposed  between  the  muscle  and  the  inferior 
angle  of  the  scapula,  and  another  between  its  tendon  and  that  of  the 
greater  terete  muscle. 

The  latissimus  muscle  draws  the  humerus  downward  and  backward. 
In  conjunction  with  the  pectoral  muscles,  it  is  the  chief  agent  in  climb- 
ing and  in  walkiflg  with  crutches. 

The  Bhomn)oid  mnscle'  is  situated  beneath  the  trapezius  muscle.  It 
arises  from  the  lower  extremity  of  the  nuchal  ligament  and  the  spinous 
processes  of  the  upper  four  dorsal  vertebrsQ,  and  proceeds  obliquely 
downward  and  outward  to  be  inserted  into  the  base  of  the  scapula  from 
its  spine  to  its  inferior  angle. 

The  muscle  draws  the  scapula  backward  and  upward. 

The  fasciculus  derived  from  the  nuchal  ligament  is  frequently  more  or 
less  separated  by  a  narrow  interval  from  the  lower  portion  of  the  muscle, 
leading  to  the  usual  division  of  the  latter  into  the  lesser  and  greater 
rhomboid  mnsoles.' 

The  Elevator  of  the  Scap'ular  angle*  is  situated  at  the  side  of  the 
neck,  and  consists  of  a  thick,  fleshy  bundle  arising  tendinously  from^the 
transverse  processes  of  the  upper  four  cervical  vertebrsB,  and  descending 
to  be  inserted  into  the  upper  angle  of  the  scapula. 

The  Superior  Ser^rated  muscle^  is  situated  beneath  the  rhomboid 
muscle.  It  arises  by  a  thin  aponeurosis  from  the  lower  part  of  the  nu- 
chal ligament  and  the  upper  three  dorsal  spinous  processes,  and  descends 
obliquely  outward  to  be  inserted,  by  angular  serrations,  into  the  upper 
border  of  the  second,  third,  fourth,  and  fifth  ribs,  beyond  their  angle. 

A  thin  aponeurosis  extends  between  this  and  the  succeeding  muscle, 
covering  the  extensors  beneath. 


^  M.  rhomboideuB ;    m.  oenrici-dorio-  g^laria ;  m.  pAtieDtin ;  m.  trachelo-Boap- 

scapuUris.  ularis ;  elevator  muscle  of  the  angle  of 

'  M.  rhomboideuB  minor  and  major,  or  the  scapula. 

superiuB  and  inferius.  ^  M.  serratus  posticus  superior ;  m. 

*  M.  levator  soapuln;    m.  1.   anguli  dorso-costalis ;  m.  oerrici-dorso-oostalis. 
scapuUe;  m.  1.  proprius  scapulse ;  m.  an- 
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The  Inferior  Ser^rated  miuole^  is  situated  at  the  lower  part  of  the 
back,  beneath  the  latissimus  mascle.  It  arises  by  a  thin  aponenrodB 
from  the  lower  two  dorsal  and  the  upper  three  lumbar  spinous  processes, 
and  ascends  obliquely  outward  to  be  inserted  by  serrations  into  the  lower 
border  of  the  four  inferior  ribs. 

The  two  serrated  muscles  are  antagonistic  in  their  action.  The  supe- 
rior one  aids  in  elevating  the  ribs,  the  inferior  in  depressing  them,  and 
thus  both  assist  in  respiration. 

DEEP  MUSCLES  OF  THE  BACK,  OR  EXTENSORS  OP  THE  HEAD 

AND  TRUNK. 

The  extensor  muscles,  which  maintain  the  erect  position  of  the  heid 
and  trunk,  are  situated  at  the  back  of  the  latter,  and  occupy  the  sides  of 
the  neck,  the  intervals  between  the  angles  of  the  ribs  and  spinous  proc- 
esses of  the  vcrtebrfc,  and  the  sides  of  the  loins,  extending  into  the 
angular  intervals  of  the  sacrum  and  hip  bones. 

They  lie  beneath  the  trapezius,  latissimus,  rhomboid,  and  serrated 
muscles,  and  consist  of  numerous  fleshy  and  tendinous  fasciculi,  which  are 
more  or  less  intimately  connected,  so  that  they  may  be  described  as  com- 
paratively few  or  many  distinct  muscles. 

The  Dor'sal  Exten'sor'  is  a  large  muscle  occupying  the  groove  of  the 
back  at  the  side  of  the  vertebral  column.  It  is  exceedingly  complex  m 
its  arrangement,  consisting  of  intermingled  fleshy  fasciculi  and  tendinous 
bands,  and  having  many  points  of  attachment  to  the  vertebral  column 
and  ribs.  Its  lower  portion  is  superficially  composed  of  a  strong  apo- 
neurosis, from  which  many  fleshy  fasciculi  have  their  origin. 

The  muscle  commences  in  a  pointed  manner  upon  the  sacrum,  is 
thickest  in  the  loins,  and  gradually  thins  away  on  the  thorax,  from 
which,  by  accessory  fasciculi,  it  is  continued  to  the  neck.  It  arises  from 
the  posterior  surface  of  the  sacrum,  the  posterior  third  of  the  crest  of 
the  ilium,  and  the  spinous  processes  of  the  lumbar  and  lower  two  or 
three  dorsal  vertebrce,  and  in  the  vicinity  of  the  last  rib  divides  into  two 
portions,  named  the  longissimus  and  sacro-lumbar  muscles. 

The  Longis^simus  muscle'  is  the  internal  and  larger  portion  of  the 
dorsal  extensor.     It  is  inserted  into  the  transverse  processes  of  the 

1  M.  serratns  posticus  inferior ;    m.  >  M.  longissimus  dorsi ;  m.  Bemi-spl- 

lumbo-costalis;  m.  dorso-lumbo-costalis.      natus;   m.  lumbo-dorso-trachelius ;   m. 

'  M.  extensor  dorsi,  or  trunci  commu-      extensor  dorsi  internus. 
nis;  m.  erector  spinee ;  m.  saoro-spinalis ; 
m.  lumbo-costalis ;  m.  opistothenar. 
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lumbar  and  dorsal  vertebne,  into  tbe  ends  of  tbc  npper  dorsal  spinoas 
procestieB,'  into  the  ribs  within  the  position  or  their  angles ;  and  by 
accessory  slips,  derired  Pii,  j^r^ 

from  the  upper  dorsal  Eim-m  HoacLn  m  rn  |,^ 

transverse  processes,  is    ^'-  i.  *  ^  *.  *  *  "^  ■■""  -     - 

prolonged  to  tbe  lower    tnm  um  luom,* 
foDT   or    five    cervical 
transverse  processes.* 

The  Ba'cro-lom'bar 
mniele,*  in  its  ascent, 
receives  accessory  slips* 
from  the  npper  border 
of  the  ribs,  and  is  in- 
serted by  a  series  of 
tendons  into  tbe  angles 
of  the  ribs  and  into  the 
fonr  or  five  lower  cer- 
vical transverse  proc- 
esses.' 

The  Sple'niiu  mni- 
el«*  is  situated  at  tbe 
back  of  the  neck,  beneath  the  trapezius  muscle. 
It  arises  from  the  upper  six  dorsal  spiuotis 
processes  and  the  lower  half  of  the  nuchal 
ligament.  Proceeding  upward  and  outward, 
it  divides  into  two  portions,  of  which  one'  is 
inserted  into  the  upper  four  cervical  transverse  processes,  and  the  other* 
is  inserted  into  the  mastoid  portion  of  the  temporal  bone  and  the  con- 
tiguous part  of  the  surface  between  the  curved  lines  of  the  occipital  bone. 


>  M.  Bpinalis  doni.  UsuiUy  described 
aa  diatiaet,  tMendiag  from  the  upper 
two  lamb&r  tnd  the  three  lower  dorikl 
■[dnoDa  proeeeseB,  to  Ibe  upper  eight  ot 
Bine  diina]  ■pinona  proeeeiea. 

■  BI.  tr«DSTerB*Iis oerrloiB,  oroolli;  m. 
L  m^jer  eoUl,  ue  o&mei  given  to  the 
portion  prolonged  lo  the  neck. 

*  U.  saero-lambftlU;  m,  wero-ooalalis ; 
a.  ilio-eoetallij  m.  lumbo-eoito-lTmche- 
liui  1  m.  exlenior  doni  exierout. 

*  H.  acMBBorii,  or  addii amentum  ad 
Hcro-lunbalem. 


*  M.  corricKllt  BicendeQB.  or  descend- 
ens  DiemerbTMokii ;  m.  aocetioriuB  ul 
Buro-lumlxilem ;  m.  IraDiTerstlit  colla- 
IcraliB  colli,  tre  name*  given  (o  tbe  por- 
tion prolonged  into  the  neck. 

*  Poalerior  mftiloid  muiole ;  m.  cerfi- 
eo-dono-mail  oideua. 

'  H.  aplenius  colli;    m.  dorao-lnaho- 

■  M.apleoiua  capitis ;  a 
1  oideua. 
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The  Com'plez  miuole/  partly  concealed  by  the  last,  arises  from  the 
transverse  processes  of  the  upper  four  to  six  dorsal  vertebrsB  and  the 
transverse  and  articular  processes  of  the  lower  four  cenrical  yertehne, 
and  ascends  to  be  inserted  into  the  inner  part  of  the  surface  between  the 
curved  lines  of  the  occipital  bone.  Its  upper  portion  is  partially  inter- 
sected by  a  transverse  tendinous  structure ;  and  a  large  fascicnlus  of  the 
muscle  is  divided  into  two  bellies  by  an  intermediate  tendon.* 

The  splenius  and  complex  muscles  of  the  two  sides  of  the  neck  are 
important  agents  in  maintaining  the  erect  position  of  the  head. 

The  Trachelo-mas'toid  muscle,'  situated  between  the  upper  end  of 
the  dorsal  extensor  and  the  complex  muscle,  is  intimately  connected  with 
the  former,  and  may  with  propriety  be  considered  its  prolongation  to  the 
head.  It  arises  by  narrow  tendons  from  the  roots  of  the  transverse 
processes  of  the  lower  four  cervical  vertebras,  and  ascends  outwardly  to 
be  inserted  into  the  mastoid  process  of  the  temporal  bone  beneath  the 
stemo-mastoid  and  splenius  muscles. 

The  Semispi'nal  muscle^  consists  of  fleshy  and  tendinous  fasciculi, 
obliquely  extended  between  transverse  and  spinous  processes  in  the  back 
and  neck,  beneath  the  dorsal  extensor  and  complex  muscles.  It  arises 
from  the  dorsal  transverse  processes,  except  the  one  or  two  lower  ones, 
and  is  inserted  into  the  upper  five  dorsal  spinous  processes  and  the  lower 
five  of  those  of  the  neck.  The  upper  and  lower  portions  are  sometimes 
separated  by  an  interval,  and  these  are  usually  described  as  distinct,  with 
the  names  of  semispinal  muscle  of  the  neok^  and  of  the  back.* 

The  Mul^tifid  spi'nal  muscle,^  partially  concealed  beneath  the  last, 
consists  of  numerous  short,  oblique  fasciculi,  extended  from  the  trans- 
verse and  articular  processes  to  the  contiguous  spinous  processes,  from 
the  sacrum  to  the  axis.     The  fasciculi  vary  in  length,  some  extending 


1  M.  complexus;  m.  c  major;  m.  tra- 
chelo-occipitalis ;  m.  dorso-traohelo-oo- 
cipitalis. 

2  This  double-bellied  fasciculus  consti- 
tutes the  m.  biTenter  cervicis. 

>  M.  trachelo-mastoideus ;  m.  complex- 
us minor. 

^  M.  semispinalis  dorsi  et  colli. 

&  M.  semispinalis  colli,  or  cervicis ;  m. 
spinalis,  or  transversalis  colli,  or  cerri- 
cis;  m.  transverse-  or  artioulo-spinalis 
colli ;  m.  semispinatus  coUi. 


>  M.  semispinalis  dorsi,  or  exteniiu: 
m.  transverso-spinalis  dorsi ;  m.  semispi- 
natus dorsi. 

T  M.  multifidus  spines ;  m.  transreralis 
dorsi ;  m.  transyerso-spinalis;  m.  1. 1. 
lumbarum  dorsi  et  colli ;  m.  spinalet  et 
transversales  lumbarum;  m.  saeer;  m. 
semispinalis  internus  et  trftosreno-spi- 
nalis  colli  pars  interna ;  m.  lumbo-dorai- 
spinalis ;  lumbo-cervical  portion  of  the 
spinal  muscle ;  in  part,  the  maacnli  ro- 
tatores  spinsD. 
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between  two  yertebrae,  others  between  three,  and  a  few  between  four,  or 
even  five. 

This  and  the  preceding  mnscles  are  extensors  of  the  vertebral  colnmn. 

The  Inter-spi'nal  miucles^  consist  of  short,  fleshy  bundles,  sitnated  in 
pairs  between  the  contiguous  spinous  processes  of  the  vertebrae.  They 
are  best  developed  in  the  neck,  and  usually  are  obsolete  in  the  dorsal 
region. 

The  Inter-trans'verse  musoles'  consist  of  short,  fleshy  bundles,  occu- 
pying the  intervals  of  the  contiguous  transverse  processes.  They  are 
best  developed  in  the  neck,  where  they  are  double,  are  rudimental  in  the 
dorsal  region,  and  are  well  marked  in  the  loins. 

These  and  the  preceding  small  muscles  aid  in  the  extension  of  the  ver- 
tebral column. 

The  Larger  Straight  muscle'  arises  tendinously  from  the  spinous 
process  of  the  axis,  and  ascends  to  be  inserted  into  the  inferior  curved 
line  of  the  occipital  bone. 

The  Smaller  Straight  muscle^  arises  from  the  rudimental  spinous 
process  of  the  atlas,  and  is  inserted  into  the  occipital  bone  below  its 
inferior  curved  line. 

The  Lateral  Straight  muscle^  arises  from  the  transverse  process  of  the 
atlas,  and  is  inserted  into  a  ridge  of  the  corresponding  process  of  the 
occipital  bone. 

The  Superior  Oblique  muscle*  arises  from  the  extremity  of  the  trans- 
verse process  of  the  atlas,  and  ascends  obliquely  inward  to  be  inserted 
into  the  outer  part  of  the  surface  between  the  curved  lines  of  the  occip- 
ital bone. 

The  Inferior  Oblique  muscle^  arises  from  the  spinous  process  of  the 


1  M.  intenpioales ;  m.  1.  colli,  dorsi  et         ^  M.  rectus  lateralis ;  m.  rectus  oapi- 


Inmbaram. 

'  M.  intertransrersarii. 

*  M.  rectus  migor ;  m.  rectus  capitis 
posticus  msjor;  m.  axoido-oocipitalis ; 
m.  spini-axoido'occipitalis ;  larger  pos- 
terior straight  muscle. 

*  M.  rectus  minor ;  m.  r.  c.  p.  minor ; 
m.  atlo-ocdpltalis ;  m.  tuber-atloido-oc- 
cipi talis;  smaller  posterior  straight  mus- 
cle. 


tis  lateralis;  m.  lateralis  Fallopii;  m. 
transTersalis  anticus  primus ;  m.  trache- 
lo-atloido-basilaris ;  m.  atloido-subocci- 
pitalis. 

^  M.  obliquus  capitis  superior,  or  mi- 
nor; m.  atlo-,  post-,  or  submastoideus ; 
m.  trachelo-atloido-occipitalis. 

^  M.  o.  0.  inferior,  or  migor ;  m.  axo- 
atloideus ;  m.  spini-axoido-tracheli-atloi- 
deus. 
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axis,  and  passes  obliqaclj  outward  and  upward  to  be  inserted  into  tlie 
extremity  of  the  transverse  process  of  the  atlas. 

The  straight  and  oblique  muscles  contribute  to  maintain  the  erect  con- 
dition of  the  head.  The  inferior  oblique  and  larger  straight  muf^cles 
rotate  the  latter,  together  with  the  atlas  upon  the  axis. 

MUSCLES  OF  THE  RIBS. 

The  Intercos^tal  muscles,  of  which  there  are  eleven  pairs  on  each 
side  of  the  thorax,  occupy  the  intervals  of  the  ribs.  They  consist  of 
two  planes  of  short,  fleshy  and  tendinous  fibres,  extended  between  the 
(•ontiguous  borders  of  the  ribs  and  costal  cartilages. 

The  External  Intercostal  mnsdes^  commence  at  the  tubercles  of  the 
ribs,  and,  with  their  fibres  directed  obliquely  downward  and  forward. 
advance  to  the  costal  cartilages,  between  which  they  terminate  in  a  thiD 
aponeurosis. 

The  Internal  Intercos'tal  musdles'  commence  at  the  sternal  ends  of 
the  costal  cartilages,  and,  with  their  fibres  directed  obliquely  downward 
and  backward,  crossing  the  course  of  those  of  the  preceding  muscles, 
l)roceed  to  the  angles  of  the  ribs,  where  they  terminate  in  a  thin  aponeu- 
rosis, extending  to  the  vertebrae. 

On  the  inner  surface  of  the  ribs,  more  or  less  frequently,  a  variahle 
number  of  fasciculi  of  fibres  of  the  internal  intercostals  extend  over  two 
or  even  three  intercostal  spaces.'' 

Between  the  intercostal  muscles  the  intercostal  blood-vessels  and 
nerves  pursue  their  course.  The  internal  intercostal  muscles  are  in  con- 
tact with  the  pleura ;  the  extenial  ones  with  the  pectoral  and  great  ser- 
rated muscles. 

The  Ster'no-cos'tal  muscle/  variable  in  its  extent  and  attachments,  is 
situated  within  the  front  of  the  thorax.  It  arises  by  a  thin  aponeurosis 
from  the  inner  surface  of  the  lower  two  divisions  of  the  sternum  and  the 
contiguous  ends  of  the  costal  cartilages,  whence  its  fibres  diverge  upward 
and  outward,  to  be  inserted  by  digitations  into  the  costa.1  cartilages  from 
the  fifth  to  the  second  inclusively. 

The  Cos'tal  El'evators^  are  twelve  in  number,  on  each  side  of  the 
thorax,  and  lie  beneath  the  extensor  muscles  of  the  back.     They  con- 


*  M.  intercostales  externi.  *  M.  sterno-costalis;    m.  triangularis 

-  M.  interoostales  interni ;    m.  inter-      stemi;  m.  pectoralis  intemus. 
plenro-costales.  *  Elevator  muscles  of  the  ribs;  m.  1p- 

^  M.  infracostalcs :  m.  subcostales.  Tat  ores  cos'nriini  breTlorcs  et  longiore>: 

m   supra-costales. 
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sist  of  narrow  bundles  arising  tendinously  from  the  ends  of  the  trans- 
verse processes  of  the  last  cervical  and  all  the  dorsal  vertebne,  excej)! 
the  last  one.  Descending  obliquely  outward,  their  fibres  diverge  to  be 
inserted  into  the  contiguous  ribs,  between  their  tubercles  and  angles. 
The  lower  muscles  of  the  series  send  an  additional  fasciculus  to  the 
second  ribs  below  their  origin. 

The  intercostal  muscles  act  together,  and  either  raise  or  depress  the 
ribs  according  as  the  first  or  last  of  the  series  of  the  latter  becomes  the 
more  fixed  point  of  action.  Thus,  if  the  scalene  muscles  draw  up  the 
first  and  second  ribs,  this  will  determine  the  intercostals  to  raise  all  the 
ribs.  If,  on  the  other  hand,  the  quadrate  lumbar  muscles  draw  down  the 
last  ribs,  then  all  the  others  will  be  depressed  by  the  intercostals. 

The  costal  elevators,  as  expressed  by  their  name,  and  the  superior 
serrated  muscles,  raise  the  ribs.  The  sterno-costal  and  inferior  serrated 
muscles  depress  the  ribs. 

From  the  above,  it  will  have  been  perceived  that  all  the  muscles  men- 
tioned concur  in  promoting  the  function  of  respiration. 

THE  ABDOMEN. 

The  Abdo'men  or  belly^  is  that  part  of  the  trunk  which  is  included 
between  the  thorax  and  pelvis. 

The  large  vacuity  observed  in  the  skeleton  between  the  inferior  mar- 
gin of  the  thorax  and  the  superior  border  of  the  pelvis,  is  closed  by  the 
soft,  extensible  abdom^inal  pari'etes  or  walls,  composed  of  skin,  the 
superficial  fascia,  six  pairs  of  muscles,  the  transverse  fascia,  and  the 
peritoneum.  The  aMominal  parietes  are  longest  anteriorly,  and  become 
gradually  shortened  as  they  approach  the  back  part,  named  the  loins  or 
lumbar  regions,'  situated  on  each  side  of  the  vertebral  column.  In  the 
upright  position  the  alniominal  walla  are  convex  and  protuberant,  vary- 
ing in  these  respects  according  to  the  fatness  of  the  individual.  In  the 
recumbent  position  they  sink  inwardly,  and  in  very  lean  persons  even 
the  vertebral  column  may  be  felt  through  them.  Inspiration  increases 
their  protuberance,  and  expiration  their  depression. 

In  vigorous  men,  the  outlines  of  the  muscular  bellies  of  the  abdominal 
parietes  are  visible  through  the  skin.  In  fat  persons,  usually  including 
healthy  women,  these  are  obscured  by  the  subcutaneous  fat.  Over  the 
])Osition  of  the  end  of  the  sternum  is  a  depression  called  the  pit  of  the 

*  Venter;  gaster;  abdomen;  aWus;  Tenter  imus,  or  infimus;  episohion;  hypo- 
giistrion;  hypocoelium ;  bypoutrion;  hypochoilion ;  etron;  nedys;  neira;  pbysce. 

*  Lumbi;  lendis;  psoae:  reins. 
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stomach,^  wbich  becomes  more  evident  with  an  increase  of  fat.  Near 
the  centre  of  the  abdomen,  in  front,  is  the  nmbili'oiu  or  nayel,'  which  is 
a  cicatrix  remaining  from  the  connection  of  the  umbilical  cord  of  the 
fcetns.  From  the  close  adhesion  of  the  skin  to  the  nmbiliciis,  its  depth 
increases  with  the  accumulation  of  fat  around. 

The  lower  part  of  the  abdominal  walls  is  defined  on  each  side  by  the 
prominence  corresponding  with  the  crest  of  the  ilium  and  named  the 
hip ;  and  in  advance  of  this  by  the  groin  and  prominence  of  the  pnbes. 

The  groin  or  in'gruinal  region'  corresponds  with  the  crease  descend- 
ing  from  the  hip  to  the  pubis  and  separating  the  abdomen  firom  the 
front  of  the  thigh. 

The  skin  of  the  abdomen  is  rather  thin  and  moderately  extensible; 
in  lean  persons  is  readily  elevated  into  folds,  but  not  in  fat  persons.  Its 
extensibility  is  not  so  great  as  might  be  supposed  from  the  frequent 
occurrence  of  distention  of  the  abdominal  walls  from  the  accnmnlation 
of  fat,  pregnancy,  dropsy,  or  other  causes.  In  such  cases  partial  rup- 
tures of  the  dermis  take  place ;  and  even  after  the  distention  is  removed, 
the  position  of  these  ruptures  is  indicated  by  their  cicatrix-like  marb 
on  the  skin. 

SUPERFICIAL  FASCIA  OF  THE  ABDOMEN. 

The  Superficial  Fascia^  is  well  developed,  especially  toward  the  lower 
part  of  the  abdomen,  where  it  is  observed  to  consist  of  two  distinct 
layers.  It  is  continuous  above  with  the  superficial  fascia  of  the  thorax, 
and  behind  with  that  of  the  back.  Its  two  layers,  blended  together, 
adhere  along  the  median  line  of  the  abdomen,  along  the  crest  of  the 
ilium,  and  Poupart^s  ligament,  and  become  continuous  with  the  super- 
ficial fascia  of  the  thigh,  that  of  the  spermatic  cord,  and  the  penis. 
Where  the  two  layers  are  separable,  the  subcutaneous  one  is  found  to 
be  composed  of  loose  areolar  tissue  containing  more  or  less  fat,  which 
increases  in  descending  toward  the  pubis.  At  the  umbilicus  it  never 
contains  fat,  so  that  the  fatter  the  individual  the  more  depressed  the 
umbilicus  will  appear.  The  deeper  layer  is  thinner  and  more  membran- 
ous in  its  character  than  the  other,  and  is  not  disposed  to  the  develop- 
ment of  fat  in  its  interstices.  Between  the  two  layers  are  contained  the 
subcutaneous  blood-vessels,  among  which,  the  superficial  epigastric  artery 
and  vein  are  conspicuously  observed  ascending  obliquely  from  the  groin. 

^  Scrobiculus  cordis.  ^  inguen ;  plica  inguinalis ;  bubo. 

'  Umbilic ;  umbo ;  omphalos ;  mesom-  ^  Fascia  superfacialis  abdominis, 

phalium;  radix,  or  medium  ventris. 
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MUSCLES  OF  THE  ABDOMEN. 

The  front  and  lateral  walls  of  the  abdomen  are  composed  of  six  pairs 
of  muscles,  of  which  three  are  broad  muscles,  and  the  others  are  long 
ones. 

The  External  Obliqne  muscle/  the  stoutest  of  the  three  broad  ab- 
dominal muscles,  consists  of  a  fleshy  portion  occupying  the  side  of  the 
abdomen,  and  a  strong  aponeurotic  portion  extending  over  the  front  of 
the  latter. 

It  arises  by  angular  digit ations  from  the  outer  surface  of  the  lower 
eight  ribs ;  the  digitations  being  received  between  similar  processes  of 
the  origin  of  the  great  serrated  and  latissimus  muscles.  The  fleshy  fas- 
ciculi incline  downward  and  inward,  the  lowest  ones  being  inserted  into 
the  crest  of  the  ilium,  while  the  others  terminate  in  an  aponeurosis,  which 
extends  to  the  median  line  of  the  abdomen,  from  the  sternum  to  the 
pubis,  and  conjoins  with  that  of  the  opposite  side. 

The  upper  three-fourths  of  the  aponeurosis  present  the  appearance  of 
a  broad  band  at  the  side  of  the  median  line  of  the  abdomen ;  and  its 
lower  fourth  widens  outward  to  the  anterior  superior  spinous  process  of 
the  ilium.  Though  mainly  composed  of  fibres  continuing  in  the  direc- 
tion of  the  fleshy  fasciculi,  it  nevertheless  contains  many  crossing  ones, 
apparently  derived  from  the  aponeurosis  of  the  opposite  muscle.  In 
several  positions  the  fibres  by  their  separation  leave  small  square  inter- 
vals, through  which  blood-vessels  reach  the  superficial  fascia  and  integu- 
ment. 

The  upper  part  of  the  aponeurosis  is  connected  with  the  origin  of 
the  great  pectoral  muscle,  and  is  attached  to  the  third  piece  of  the 
sternum. 

As  the  aponeurosis  approaches  the  pubis  its  fibres  diverge,  leaving 
between  them  a  triangular  interval,  the  external  abdom'inal  ring,'  which 
gives  passage  to  the  spermatic  cord  of  the  male,  and  the  round  ligament 
of  the  uterus  of  the  female.  The  direction  of  the  ring  is  obliquely 
downward  and  inward ;  its  base  being  formed  by  the  body'  of  the  pubis, 
and  its  sides  or  columns^  by  the  diverging  fibres  of  the  aponeurosis. 
The  inner  or  upper  column  is  attached  in  front  of  the  pubic  symphysis, 
and  interlaces  with  the  corresponding  insertion  of  the  opposite  muscle. 
The  outer  or  lower  colunin  is  formed  by  the  inferior  and  somewhat  thick- 

^  M.  obliqaus  abdominis  extemus,  de-  '  Abdominal  ring ;   annulus  abdomi- 

Bcendens,   or  migor;  m.  oosto-abdomi-      nis,  or  inguinalis;  inguinal  ring, 
nalis ;  m.  ilio-pubo-costo-abdominalls.  '  Crest  of  the  pubis. 

*  Pillars ;  crura. 
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ened  fibres  of  the  aponeurosis,  esteniiod  lietweeii  the  anterior  superior 
spinous  process  or  the  ilium  and  tlie  spine  of  the  pobis,  coDstitatiD^  tln' 
so-called  Ponpart's  ligEnnent'  or  femoral  arcli,^  important  iji  its  r«liitii>n* 

with  inguinal  and  femornl  herniEe 


nt:  lt,eil«iuil  nMomliul  rtn(;  II 


&  l,gnM  peMonl;  2.dclLol<l:  S. 

iltliHi  13,  in  nponeuTtfllii  1 11,  Povpul'a  llginu 

I  Aeon  r»t4  upon  tho  &lcLF7nn  prncen  of  the  CUoIa  of  ih*  thl^h  boofiOIDg;  uie  npbeooiu  o^iilAf  #1M>- 

I  wiOj;  Ifl,  itrai^l  moKlii  at  the  rlRhl  ilde.  upowil  b)  nmoTlni;  lbs  frmt  of  la  ahulh,  wbkli  mMlM 

«1  (he  loft  ihle;  17.  pynmidiil  miiKlo;  19.  InUmcil  obllrioi-;  IB.  cuojoliunl  undan  nt  the  Intemil  tWiipK 

NDd  UnniTenw  muKln:  20,  podEion  of  tho  Ingulnil  aaml  Iwliin  Uie  inUiiK  fllgnof  tbe  muaclMliM 


Aliove  the  position  of  the  external  abdominal  ring,  transversely  cross- 
I  Ing  fibres  proceed  from  the  !iue  of  Poupnrt's  ligameut  toward  the  median 
I  line  of  the  abdomen,  apparently  with  the  objeet  of  preventing  a  greater 
■  separation  of  the  columns  of  the  ring.     From  the  edges  of  the  latter,  a 
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thin  layer  of  connective  tissue*  is  prolonged  npon  the  spermatic  cord,  or 
ronnd  ligament. 

Poupart's  ligament  in  its  course  makes  a  curve  with  the  convexity 
downward,  and  is  somewhat  inflected  or  directed  inwardly.  Below,  it  is 
continuous  with  the  femoral  fascia.  At  its  insertion,  a  process  of  the 
same  structure  extends  a  short  distance  along  the  pectineal  line  of  the 
pubis,  and  terminates  in  a  crescentic  margin,  constituting  the  so-called 
Oimbemat's  ligament,'  important  in  its  relations  with  femoral  hernia. 

The  Internal  Oblique  muscle'  is  placed  beneath  the  last,  and,  like  it. 
is  fleshy  at  the  side  of  the  abdomen,  and  aponeurotic  in  front. 

It  arises  from  the  outer  half  of  Poupart's  ligament,  the  crest  of  the 
ilium,  and  the  lumbar  fascia.  From  this  origin  the  fleshy  fasciculi 
radiate  forward,  the  more  posterior  ascending  obliquely  and  becoming 
attached  to  the  margin  of  the  lower  four  costal  cartilages  contiguous  to 
their  internal  intercostal  muscles,  while  the  others  terminate  in  an  apo- 
neurosis extending  from  the  sternum  to  the  pubis.  At  its  upper  extrem- 
ity the  aponeurosis  is  attached  to  the  end  of  the  sternum  and  the  seventh 
and  eighth  costal  cartilages.  For  three-fourths  of  its  extent  it  splits  at 
the  semilunar  line  into  two  laminae,  of  which  one  proceeds  in  front  of  the 
straight  muscle  and  identifies  itself  with  the  aponeurosis  of  the  external 
oblique  muscle,  while  the  other  proceeds  behind  the  straight  muscle,  and 
in  like  manner  identifies  itself  with  the  aponeurosis  of  the  transverse 
muscle.  The  lower  fourth  of  the  aponeurosis  passes  without  division  in 
front  of  the  straight  muscle. 

The  inferior  fibres  of  the  internal  oblicjue  muscle  arcli  forward  and 
downward  over  the  course  of  the  spermatic  cord,  or  round  ligament  of 
the  uterus,  and,  in  conjunction  with  corresponding  fibres  of  the  trans- 
verse muscle,  form  the  coigoined  tendon,^  which  is  inserted  into  the  body 
and  pectineal  line  of  the  pubis,  within  the  position  of  tlie  external  ab- 
dominal ring,  thus  affording  a  protection  against  the  escape  of  any  por- 
tion of  the  bowels  through  this  aperture. 

The  Trantyerse  muscle^  lies  beneath  the  preceding  muscles,  and  like 
them  presents  the  same  relation  of  fleshy  and  aponeurotic  portions. 

It  arises  from  the  outer  half  of  Poupart's  ligament,  the  crest  of  the 
ilium,  the  lumbar  fascia,  and  the  inner  surface  of  the  lower  six  costal 


^  Intereolumnar  fascia ;  fascia  ^perma-  m.  ilio-lumbo-costo-abdominalis ;  m.  «c- 

lica.  cliTis. 

*  Hey's  ligament.  *  Superficies  intcrcniralis. 

'  M.  obliquus  abdominus  internus,  ns-  ^  M.  trflnsTersRlis  abdominis;  m.  lum- 

cendena,  or  minor ;  m.  ilio-nbdoii)in>ili!» ;  bo-abdominalls. 
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cartilages,  where  it  indigitates  with  tlie  origiD  of  the  diaphrrngm.  The 
fleshy  fascicali,  as  indicated  by  the  name  of  the  tnnEcle,  proceed  trani- 
verselj  forward  and  terminate  in 
an  aponenrosiH,  of  which  the  appcr 
three-foarthe  join  the  posterior  lan- 
ina  of  the  aponeurosis  of  the  in- 
terual  obliqne  mnsclc,  and  with  it 
proceed  to  the  median  line  of  the 
abdomen,  while  the  lower  foonh 
passes  in  front  of  the  straight  muscle, 
and,  in  conjunction  with  the  corres- 
ponding portion  of  the  aponenroaes 
of  the  other  broad  mnscles,  likewise 
proceeds  to  the  median  line  of  the 
abdomen. 

The  inferior  fibres  of  the  traiu- 
verse  muscle,  like  those  of  the  in- 
ternal obliqne,  arch  forward  and 
downward  to  the  conjoined  tendon. 
Internally  this  mascle  is  invested 
with  a  thin,  fibrous  membrane,  the 
transrerae  faaoia,'  which  attaches 
it  to  the  peritoneum. 

tiK.  1.  par-  The  Straight  muicle*  is  a  broad, 
mi'obiM*!  ^^^^y  band,  situated  at  the  side  of 
rroHtniiifl,  the  median  line  of  the  abdomen, 
i^rjt.^  and  extending  from  the  pubis  ta 
of  the  rieht  the  front  of  the  thorax.  It  arises 
i^MUn^  by  a  flat  tendon  from  the  symphysis 
:  the  ngure  and  body  of  the  pnbis,  expands 
luteal  Dill*,  gradually  to  the  breadth  of  three 
or  four  inches,  and  ascends  to  be 
inserted  in  firont  of  the  fifth,  sixth,  and  seventh  costal  cartilages.  In  its 
course  it  presents  three  or  four  short  tendinous  intersections,'  which  ex- 
tend through  the  breadth  and  thicltness  of  the  muscle,  and  adhere  tightly 
to  the  aponeurosis  covering  the  latter.  These  tendinous  intersections 
appear  to  represent  the  abdominal  ribs  of  lizards. 
Tlie  straight  muscle  is  inclosed  in  a  sheath,'  formed  by  the  aponen- 

>  Fucik  IraDSTersiilis. 

*  M.  rectus  abdominis;  m.  pubio-stcrnitlis. 

*  lascriptiones  teudinen.  *  Vagiii&  muscuU  recti. 


olillque  miucia;  10,  itralgbt  iduk 
^de;  11,  pufllEon  nf  the  iDgntna] 
(be  BTchnl  border  DflbeLntornfelDbl 
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roses  of  the  broad  mascles,  which  is  incomplete,  howeyer,  at  its  lower 
fourth  posteriorly,  where  the  mascle  is  in  contact  with  the  transverse 
fascia.  The  deficiency  in  the  sheath  is  more  or  less  defined  by  a  thin, 
lunated  edge,^  which  is  confluent  with  the  transverse  fascia  extending 
toward  the  pubis. 

In  consequence  of  the  deficiency  in  the  aponeurotic  sheath  of  the 
straight  muscle  a  space  is  left,  recently  described'  as  the  preperitone^al 
oavity,'  which  accommodates  the  urinary  bladder  in  a  distended  con- 
dition. 

The  Pyram'idal  muscle^  is  situated  beneath  the  aponeuroses  of  the 
broad  muscles  upon  the  lower  extremity  of  the  straight  muscle.  It 
arises  from  the  symphysis  and  body  of  the  pubis,  and  ascends  one-third 
the  distance  toward  the  umbilicus,  to  be  inserted  into  the  median  line  of 
the  abdomen.  This  muscle  sometimes  exists  only  on  one  side,  and  not 
unfrequently  it  is  altogether  absent. 

At  the  median  line  of  the  abdomen,  the  aponeuroses  of  the  three  pairs 
of  broad  muscles  are  intimately  associated  with  one  another,  the  tendin- 
ous fibres  of  one  side  crossing  and  intersecting  those  of  the  opposite  side. 
From  its  white  appearance,  rendered  more  conspicuous  by  the  dark 
color  of  the  straight  muscle  being  seen  through  the  aponeurosis  on  each 
side,  it  is  named  the  linea  alba.'  This  is  wide  above  but  narrow  below, 
and  separates  the  straight  muscles.  Near  its  middle  the  umbilicus  ap- 
pears as  a  fibrous  cicatrix. 

The  aponeuroses  of  the  broad  muscles  commence  nearly  in  the  same 
position,  corresponding  with  the  outer  border  of  the  straight  muscles. 
This  position  also  appears  as  a  white  line,  in  contrast  with  the  fleshy 
bellies  on  each  side,  and  is  named,  from  its  curving  inwardly  as  it  ap- 
proaches the  pubis,  the  semilunar  line.' 

Crossing  ftrom  the  semilunar  to  the  median  line,  the  tendinous  intersec- 
tions of  the  straight  muscle  are  seen  through  the  aponeurosis  investing 
the  latter,  and  are  named,  from  their  course,  the  transverse  lines.^  One 
of  these  exists  nearly  opposite  the  lower  end  of  the  sternum,  a  second 
about  half  the  distance  from  this  to  the  umbilicus,  a  third  nearly  on  a 
level  with  the  latter,  and  usually  an  imperfect  one  half  way  between  the 
nmbUicus  and  pubis.    They  intimately  adhere  to  the  aponeurosis  in  front 

^  Linea   senucircalaris ;    linea    Dou-  ^  M.  pyramidalis  abdominis ;   m.  pu- 

glasii ;  plica  semilunaris  Douglasii.  bio-umbilioalis ;  m.  Fallopii ;  m.  succen- 

>  Sitzungsberichte  der  K.  Akad.  der  turiatus;  m.  auziliarius. 

Wissensohaften.  Wien,  1858,  page  259.  >  L.  centralis ;  1.  candidula. 

'  Camm  pnoperitoneale ;  c.  p.  Retxii ;  *  L.  semilunaris, 

porta  vesicsB ;  p.  t.  Beisii.  ^  L.  transrersss. 
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of  the  straight  muscle,  and,  in  powerfully  muscular  men,  together  whh 
the  median  and  semilunar  lines,  indicate  the  position  of  the  interveninfr 
fleshy  bellies,  even  through  the  tegumentary  coTering  of  the  abdomen. 

The  Quad^rate  Lumnbar  muscle*  is  situated  at  the  side  of  the  lumbar 
vertebraB,  and  is  inclosed  in  a  sheath  formed  by  the  lumbar  fascia.  It 
arises  tendinously  from  the  crest  of  the  ilium  back  of  its  middle,  and 
ascends  to  be  inserted  into  the  last  rib  and  the  transverse  processes  of 
the  lumbar  vertebrae,  except  the  last  one. 

The  muscles  of  the  abdomen  support  and  compress  the  viscera  of  its 
cavity.  By  depressing  the  ribs  and  elevating  the  abdominal  viscera, 
they  antagonize  the  action  of  the  diaphragm,  and  thus  become  the  prin- 
cipal muscles  in  expiration.  They  act  also  in  the  expulsion  of  the  con- 
tents of  the  bowels  and  urinary  bladder,  in  the  birth  of  the  child,  in 
vomiting,  etc. 

THE  LUMBAR  FASCIA. 

The  Lum'bar  fas^cia'  consists  of  two  fibrous  layers  inclosing  the 
quadrate  lumbar  muscle,  and  forming  part  of  the  origin  of  the  internal 
oblique,  transverse,  and  latissimus  muscles.  The  anterior  layer  is  at- 
tached to  the  front  of  the  roots  of  the  transverse  processes  of  the  lumbar 
vertebra?,  the  crest  of  the  ilium,  and  the  last  rib;  in  which  latter  position 
its  thickened  margin  constitutes  the  external  arc'uate  ligament.'  The 
posterior  layer,  thicker  and  more  aponeurotic  than  the  other,  is  attached 
to  the  ends  of  the  transverse  processes  of  the  lumbar  vertebrae,  the  crest 
of  the  ilium,  and  the  last  rib.  It  separates  the  quadrate  lumbar  muscle 
from  the  dorsal  extensor,  and  is  joined  at  the  outer  border  of  the  former 
by  the  anterior  layer,  in  which  position  it  gives  origin  to  the  muscles  above 
mentioned. 

THE  TRANSVERSE  FASCIA  OF  THE  ABDOMEN. 

The  Transverse  fascia^  of  the  abdomen  is  a  thin,  fibrous  membrane 
investing  the  inner  surface  of  the  transverse  muscles,  and  attaching  them 
to  the  peritoneum.  It  is  strongest  in  the  inguinal  region,  and  in  this 
position  is  important  in  its  relations  with  heniia.  It  invests  the  straight 
muscle  where  its  sheath  is  incomplete,  and  closely  adheres  to  the  lunated 
margin  of  the  latter,  as  it  does  also  to  the  body  and  pectineal  line  of  the 
pubis,  behind  the  tendon  of  the  straight  muscle  and  the  conjoined  tendon 

1  M.  quadratus  lumborum«  or  dorsi ;  *  F.  lumborum. 

m.  lumbaris  ezt«mu8;    m.  fleet ans  par  '  L.  arcuatura  exteraum. 

lumborum;    m.   ilio-eostalis ;    m.   ilio-  *  F.  transrersa;    f.  transversal  is;    f. 

lumbo-costalis.  Coopcri ;  f.  endogastrica. 
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nat  oblique  and  transverBC  mnBclcs.  Traced  upward,  it  becomes 
d  is  cantinoons  with  the  fibrous  attachment  of  the  peritonenm 
hragm.  Traced  toward  the  loinH,  it  becomes  thinner  and  looaer 
It  tightly  adheres  to  the  crest  of  the  ilium  and  Poupart'g 
ind  from  these  positions  is  coutinoous  with  the  iliac  fascia. 
J  between  the  anterior  superior  spinous  process  of  the  ilium 
nphfsis  of  the  pnbis,  just  above  Ponpart'a  ligament,  the  trans- 
k  is  prolonf^ed  downward  and  iuward  as  a  sheath'  to  the  sper- 
.  The  entrance  of  this  prolongation,  viewed  as  an  orifice,  is 
intemal  abdom'inal  ring,  the  commencement  of  the  inguinal 

THE  INGUINAL  CANAL. 

punat  canal'  is  the  space  in  the  lower  part  of  the  abdominal 
h  gives  passage  to  the  spermatic  cord  of  the  male,  and  the 
oient  of  the  uterus  iu  the  female.  It  is  narrower  in  the  latter. 
nee  with  the  smaller  size  of  the  round  ligameut  than  the 
cord. 
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al  is  about  an  inch  and  a  half  long;  its  upper  extremity  being 
lal  abdom'mal  ring,'  and  its  lower  extremity  the  external 

■aliform  ruola;   faiei*  «per-  ■  CaiiBlit  iDgainalis;  aperinftUe  okHkl. 

■nft,  or  propria.  *  Ap«riura  iateni>i  >.  ftbdomlnkli*. 
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abdom'inal  ring.^  In  front  it  is  boanded  by  the  aponeurosis  of  the 
external  obliqne  muscle,  behind  by  the  transTerse  fascia  and  coojoined 
tendon  of  the  internal  oblique  and  transverse  muscles,  above  by  the 
arching  borders  of  the  latter  muscles,  and  below  by  Poupart*s  ligament 
The  middle  of  the  inguinal  canal  is  crossed  behind  by  the  epigastric 
blood-vessels,  which  pursue  their  course,  involved  in  the  stmctore  of  the 
transverse  fascia,  from  the  external  iliac  blood  vessels,  upward  and  in- 
ward toward  the  umbilicus. 

The  interior  surface  of  the  abdominal  wall,  in  the  inguinal  region^ 
presents  a  slight  fold  of  peritoneum  pursuing  the  same  course  as  the  epi- 
gastric blood-vessels,  and  hence  called  the  epigas'trio  fold.'  The  foU 
divides  the  inguinal  region  into  two  shallow  depressions  named  the 
internal  and  external  in^gninal  fosssB.' 

The  deeper  part  of  the  internal  in^guinal  fossa^  corresponds  with  the 
position  of  the  external  abdominal  ring,  and  is  the  point  at  which  direct 
inguinal  hernia  occurs. 

The  deeper  part  of  the  external  in'gninal  fossa  corresponds  with  the 
position  of  the  internal  abdominal  ring,  into  which  the  peritoneum  is 
sometimes  prolonged,  especially  in  the  female,  as  a  small  funnel-like  pit;^ 
and  at  this  point  oblique  inguinal  hernia  has  its  commencement. 

KEMARKS  ON  INGUINAL  HERNIA. 

The  protrusion  of  any  portion  of  the  contents  of  the  abdomen  through 
an  opening  in  its  parietes  is  called  a  her'nia ;  the  varieties  of  which  are 
named  from  the  particular  positions  of  their  occurrence,  and  thus  we  have 
umbilical  hernia,  inguinal  heniia,  femoral  hernia,  and  others.  The  pro- 
truding part  pushes  before  it  the  membranous  structures  it  meets  in  its 
passage,  and  these  furnish  coverings  to  the  hernia.  The  peritoneum, 
which  is  the  membrane  first  protruded,  forms  the  so-called  her'nial  sae. 

An  inguinal  hernia  may  occur  either  from  the  internal  or  the  external 
inguinal  fossa.  Most  frequent  from  the  latter  position,  it  follows  the 
course  of  the  inguinal  canal,  and  emerges  at  the  external  abdominal  ring, 
and  receives  the  name  of  oblique  in'guinal  her'nia.  In  this  variety  the 
hernial  sac  has  for  its  coverings,  in  the  order  of  their  protrusion :  first, 
a  membrane,  more  or  less  distinct,  formed  by  the  association  of  the  trans- 
verse and  intercolumnar  fascise,  including  the  fibres  of  the  cremaster 
muscle ;  second,  the  superficial  fascia ;  and  third,  the  skin. 


^  AnnuluB  inguinalis ;  apertura  externa.  ^  Triangle  of  Hesselbach. 

*  Plioa  epigastrioa.  ^  Canal  of  Nuck. 

'  FoYeee  inguinales. 
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The  protrasion  of  a  hernia  directly  throagh  the  external  abdominal 
ring  occurs  from  the  internal  inguinal  fossa,  and  receives  the  name  of 
direct  in^gninal  hernia.^  The  coverings  of  the  hernial  sac  in  this  variety, 
in  the  order  of  protrusion,  are :  first,  a  membranous  investment,  derived 
from  the  transverse  fascia  and  the  intercolumnar  fascia,  including  some 
loose  fibres  of  the  conjoined  tendon;  second,  the  superficial  fascia;  and, 
third,  the  skin.  If  the  protrusion  occurs  through  a  separation  or  interval 
of  the  fibres  of  the  conjoined  tendon,  this  structure  would  not  contribute 
to  form  the  first  covering  of  the  hernial  sac. 

In  consequence  of  the  comparative  narrowness  of  the  inguinal  canal 
and  smallness  of  the  abdominal  rings,  inguinal  hernia  is  of  rare  occur- 
rence in  the  female. 

In  oblique  inguinal  hernia,  the  excretory  duct  of  the  testicle  and  ves- 
sels of  the  spermatic  cord  and  the  epigastric  blood-vessels  lie  at  the  inner 
side  of  the  neck  of  the  hernia ;  but  in  direct  inguinal  hernia,  the  sper- 
matic cord  and  epigastric  vessels  are  at  the  outer  side. 

THE  DIAPHRAGM. 

The  Di'aphragm'  is  a  muscular  partition  separating  the  thorax  and 
abdomen.  Its  under  or  alxlominal  surface  is  deeply  vaulted,  and  is 
invested  by  the  peritoneum  ;  its  upper  surface  is  convex,  and  is  covered 
by  the  two  pleurae  and  the  pericardium.  Its  centre  rises  to  a  level  with 
the  fifth  costal  cartilages ;  and  on  the  right  side,  apparently  to  accom- 
modate the  liver,  it  rises  higher  than  upon  the  left. 

The  origin  of  the  diaphragm  is  from  the  inferior  margin  of  the  thorax 
as  constituted  by  the  end  of  the  sternum  and  the  lower  six  ribs,  from  the 
arcuate  ligaments,  and  from  the  bodies  of  the  upper  four  lumbar  verte- 
brae. From  this  extensive  circle  the  fleshy  fasciculi  ascend  and  converge 
to  a  central  tendon. 

The  origin  from  the  ribs  is  by  fleshy  serrations  included  between  similar 
processes  of  the  transverse  muscles  of  the  abdomen. 

The  arc'uate  ligaments'  are  thin  and  narrow  fibrous  arches,  of  which 
the  inner  one  extends  over  the  upper  extremity  of  the  psoas  muscle  from 
the  body  of  the  first  lumbar  vertebra  to  its  transverse  process ;  the 
outer  one  forms  the  upper  edge  of  the  anterior  layer  of  the  lumbar  fascia, 

1  Internal  inguinal  hernia ;  ventro-in-  phrenes ;   prsBCordia ;  pmoinctus ;  suc- 

gainal  hernia.  Centura;     muso.    succinotus;     septum 

'  Diaphragma ;   musculus  phrenicus ;  transYersum ;  respirator ium  yeotris. 

midriff;  diaphrazis  ;,di88eptum  ;  discre-  '  Ligamenta  arcuata. 
torium ;  hypozoma ;  perizoma ;  diazomo ; 
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Bxtended  from  the  transverse  process  of  the  first  lumbar  vertebt»1 
I  snd  of  the  last  rib. 

The  portions  of  the  diaphragm  proceeding  (Vora  Uic  lumbar  reitcin 
are  named  its  cnixa.'  The 


Tiinunii  ritw  or  Tn>  MAriiiuuit 


'Pillars:  columns;  pars  lumbaliB. 

■  Ceatrum  Cecdineuui,  plirenicum,  or 
nerTeuiD :  para  lendiDen;  tendo  dia- 
phragmalis;  speculum  Helmunlii ;  oordi- 
form  tendon;  phrGoic  centre. 


'  Ilinlua  acrticus;  semiciroulu*  e 
oulpLue. 

*  lEsopliBgeal  ftperture  or  fonUH 
for.  aeeoplingeum. 
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the  central  tendon,  leave  betneen  tbcm  the  ccsopbngenl  orifii^f. 
fThe  tte.sb7  eonstitutioD  of  the  borders  of  tliis  apcrtere  adapts  it  to  lU't 
tbe  part  of  a  sphincter  intist-le  to  the  teaopbagua. 

The  remaining  orifice,  wtiich  transmits  the  ascending  cava,  is  situated 
in  the  central  tendon,  to  the  right  of  its  middle.  Formed  between  the 
crossing  fibrona  bands  of  the  tendon,  it  is  somewhat  square,  with  ronnded 
■ngles,  and  bence  is  named  the  qnad'rate  forameiL' 

Besides  the  orifices  described,  tlie  crura  of  the  diaphragm  are  pierced 
by  the  great  sympathetic  nerves  and  anygos  veins. 

The  diaphragm  is  the  most  important  of  the  respiratory  muscles.  lu 
iCOnlracting  it  descends,  and  thns  increases  Ibc  capacity  of  the  chest,  and 
pruilneea  inspiration.  The  abdominal  muscles  are  the  chief  antagonislt^ 
(o  its  action.  It  performs  an  important  part  in  coughing,  laughing, 
Wrezin^.  yawning,  sighing,  crying,  sobbing,  hiccoughing,  singing,  vomit- 
iag,  theToiding  of  the  excrement,  and  the  expulsion  of  the  fcetus. 

MUSCLKS  OF  THE  PERINEUM. 

See  the  article  Perineum,  after  the  account  of  the  generative  appa- 
iktu& 
,  THE   UPPER  EXTREMITY. 

'  The  TTpper  Extremity  cointneiiix-s  with  the  prominence  of  the  sboolder, 
tenoath  which  is  Hie  axil'la'  m-  armpit,  bounded  in  front  and  behind  by 
ithick  borders,  the  ax'illary  folds,  Tlie  arm'  is  cylindrical,  and  terminates 
it  rlie  bend  of  the  arm  '>r  elbow,  which  is  bounded  on  each  side  by  the 
ipNjtutnences  of  the  condyles,  and  Imliind  by  the  prominence  of  the  olc- 
1,  the  elbow.  The  forearm'  is  club  shaped,  and  compressed  from 
>«ithin  outwardly.  Its  prominent  inner  portion  above  is  produced  by 
Ste  flexor  and  pronator  muscles ;  its  corresponding  outer  portion,  by  the 
(xtcnsor  and  supinator  auNcles.  The  back  or  dorsal  surface  of  the 
1  is  broad  and  convex,  and  iirewntK  no  indication  of  the  sepiirotion 
ifexii'ting  between  the  carpus  mtil  metiieiirpus.  The  palm  or  palmar  Blir- 
fcce  exhibits  the  hollow  of  the  hand,  bounded  iibove  by  the  ]irominence 
of  the  carpus  or  wrist,  and  at  t!ie  sides  by  the  ball  of  the  thomV  and 
little  finger.' 

wrist  joint,  or  ratlio-carpal  articulation,  is  indicated  in  front  by 
JmiiBverse  furrows  of  the  skin.  The  metocarpo-phalangial  articulations 
Are  indicated  by  the  knuckles  behind,  and  transverse  furrows  at  the  ante- 


P.  qnBdrkinm;  f.  v< 
Aaseila ;  favea  i 
ineioriiim;    hyprir' 


'  Anlibrachium  ;  pars  inferior brachii ; 


'  Tbrnar  and  liypothenar  emlnen 
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rior  third  of  the  palm.  The  phalangial  articnlatioiis  are  likewise  indi- 
cated by  knuckles,  and  by  transverse  farrows  of  the  skin  before  and 
behind. 

The  fingers,  as  previously  mentioned,  are  named  in  saccession,  the 
thumb,^  the  index  or  fore  finger,*  the  middle,'  the  ring/  and  the  littto 
fingers.^ 

The  skin  of  the  upper  extremity  is  moderately  thick  and  dense  exter* 
nally  or  posteriorly ;  thin  and  extensible  internally  or  anteriorly.  It  is 
readily  movable  to  and  fro  on  the  parts  beneath,  except  in  the  pahn  of 
the  hand. 

FASCIA  OF  THE  UPPER  EXTREMITY. 

The  Superficial  fucia  of  the  upper  extremity  is  a  rather  loose  layer 
of  areolar  tissue  connecting  the  skin  with  the  deep  fascia  and  with  the 
various  sabcntancons  prominences  and  ridges  of  the  bones.  Its  super- 
ficial portion  contains  more  or  less  fat,  the  superficial  venous  trunks,  and 
the  cutaneous  nerves  in  their  course  to  the  skin.  Accumulation  of  fat 
involves  the  veins  just  mentioned,  and,  occupying  the  angular  intervals 
of  the  different  groups  of  muscles,  gives  the  characteristic  rounded  form 
to  the  limbs  of  young  children,  well-developed  women,  and  fat  men. 
The  deeper  portion  of  the  fascia  is  more  membranous  in  character, 
and  defines  the  fatty  layer  from  the  parts  beneath.  Upon  the  acromion 
and  olecranon  the  superficial  fascia  is  always  devoid  of  fat;  and  in  the 
latter  position  it  contains  an  irregular  synovial  bursa,  devoid  of  an 
epithelium. 

Approaching  the  wrist  and  hand,  the  fatty  layer  of  the  superficial 
fascia  decreases,  but  is  never  absent  from  the  palm  of  the  hand,  where  it 
is  intimately  blended  with  the  under  surface  of  the  skin. 

The  Deep  fascia^  of  the  upper  extremity  is  a  continuation  of  the  thin 
membrane  investing  the  pectoral,  trapezius,  latissimus,  and  great  serrated 
muscles.  Adhering  to  the  clavicle,  acromion,  and  spine  of  the  scapula, 
it  gives  the  deltoid  muscle  a  thin  covering,  and  extends  downward  upon 
the  arm.  A  portion  invests  the  subscapular  and  terete  muscles ;  bat 
stronger  portions  cover  the  supra-  and  infra-spinous  muscles,  adhering 
intimately  to  the  borders  of  tlie  fossa)  whence  the  muscles  arise.  It 
incloses  the  axilla  by  crossing  from  the  pectoral  to  the  latissimus  muscle, 
and  it  is  intimately  associated  with  the  sheath  of  the  axillary  and  brachial 
vessels  and  nerves.  It  is  thin  upon  the  inner  part  of  the  arm,  is  thicker 
on  the  back  part,  and  increases  in  strength  as  it  approaches  the  elbow, 

^  Pollez.  *  D.  annularis. 

s  Digitus  indicis.  ^  D.  minimus. 

>  D.  meditts.  '  Brachial  and  antebraohial  fkseia. 
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where  it  adheres  to  the  olecranon,  the  condyles,  and  the  condyloid 
ridges, — ^the  attachments  to  the  latter  constitating  intermascnlar  parti- 
tions. It  receiyes  offsets  from  the  tendons  of  insertion  of  the  pectoral, 
latissimas,  and  triceps  mnscles,  and  also  gives  origin  to  some  of  the  fleshy 
fasciculi  of  the  latter. 

In  the  forearm  the  deep  fascia  has  an  aponeurotic  appearance;  is 
bluish  white,  and  shining,  and  is  composed  of  transTerse  fibres  conjoined 
by  others  running  longitudinally.  From  the  tendon  of  the  biceps  it 
receives  a  conspicuous  offset,  which  expands  upon  the  muscles  arising 
from  the  internal  condyle,  and  separates  the  median  basilic  vein  from  the 
brachial  vessels  and  median  nerve.  Extensions  of  the  fascia  inwardly 
between  the  muscles  constitute  intermusoular  partitions,  which,  together 
with  the  inner  surface  of  the  fascia  afford  origin  to  many  of  the  fleshy 
fasciculi  of  the  muscles. 

At  the  wrist,  by  strong  accessions  of  transverse  fibres,  the  deep  fascia 
forms  the  annular  ligaments,  which  serve  to  maintain  the  position  of  the 
flexor  tendons  in  their  course  to  the  hand. 

The  Anterior  an'nular  ligament^  is  a  strong,  thick,  and  wide  band 
extended  from  the  inner  to  the  outer  side  of  the  front  of  the  carpus, 
being  attached  by  one  extremity  to  the  pisiform  and  unciform  bones, 
by  the  other  to  the  trapezial  and  scaphoid  bones.  With  the  concavity 
of  the  carpus  it  forms  a  canal  for  the  passage  of  the  flexor  tendons  and 
median  nerve  to  the  palm  of  the  hand. 

The  Posterior  an'nular  ligament,'  less  distinct  and  strong  than  the 
preceding,  is  a  wide  band  of  oblique  fibres  extended  from  the  outer  border 
of  the  lower  end  of  the  radius  to  the  inner  side  of  the  ulna  and  the  pisiform 
bone.  As  it  crosses  the  radius  and  ulna,  it  tightly  adheres  to  the  parallel 
ridges  at  their  lower  ends,  thus  converting  the  intermediate  grooves  into 
canals,  through  which  the  extensor  tendons  pass  to  the  back  of  the  hand. 

The  deep  fascia  on  the  back  of  the  hand  extends  as  a  thin  layer  from 
the  ligament  just  described  to  the  fingers,  and  is  intimately  connected  with 
the  extensor  tendons  beneath.  The  palmar  fiucia'  extends  from  the 
annular  ligament,  as  a  thin  investment  to  the  ball  of  the  thumb  and 
little  finger.  The  middle  portion  is  a  strong,  triangular  aponeurosis, 
composed  of  fibres  diverging  from  the  annular  ligament  and  connected 
by  transverse  fibres.  Its  apex  partly  receives  the  insertion  of  the  tendon 
of  the  long  palmar  muscle ;  its  base  divides  into  four  processes,  each  of 
which  subdivides  upon  the  flexor  tendons  as  these  diverge  to  the  fingers, 


1  L.  annolare,  or  transTersum  anterius ;  I.  commune,  or  carpi  volare. 
'  L.  annulare,  or  transrersum  posterius ;  1.  commune,  or  carpi  dorsale. 
*  Aponeurosis  palmaris. 
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and  the  sabdivisions  are  attached  to  the  vaginal  ligamenta  and  Uioh  oT 
the  metacarpo-phalangial  articalations. 

The  yag'inal  ligamenti'  are  fibrous  sheaths,  inclosing  the  flexor  tea- 
dons,  in  front  of  the  phalanges,  with  the  lateral  edges  of  which  ihej  tit 
firmly  attached.  Thcj  are  composed  of  transrerse  and  obliqnelj  crou- 
ing  bands,  thick  and  strong  in  front  of  the  phalanges,  bnt  thin  npon  the 
articulations,  so  as  not  to  impede  the  movement  of  the  latter. 

The  tendons  of  the  flexor  and  extensor  mnscles,  as  they  pass  throngb 
the  canals  formed  hj  the  aanalar  and  vaginal  ligamenta,  are  invested 
with  syuovial  sheaths.' 

MUSCLES  OF  THE  SHOULDER. 
The  Snpra-api'noui  mnsole'  arises  from  the  corresponding  fossa  of  the 
acapnia  and  ftom  an  ia- 
vesting  aponenrosii.    Its 
fleshy  fascicnli  convey 
to  a  tendon  which  pro- 
ceeds beneath  t^e  acro- 
mion, adheres  to  the  cap- 
sular    ligament  of  the 
shoulder  joint,  and  is  in- 
serted into  the  npper  part 
of  the  greater  tnberoEity 
of  the  humema. 
The   Infra-api'noBS 
, ^, ,.    muiole*  arises  from  the 

%  intnMiijDutu  mucle;  3,  liaer  Unta  rnoKle;  4,  imur  MrOa    Corresponding  foSSa  Of  the 

°°"''"  scapula  and  converges  to 

a  tendon,  which,  proceeding  over  the  capsular  ligament  of  the  shoulder 
joint,  is  inserted  into  the  middle  part  of  the  greater  tuberosity  of  the 
hnmems. 

The  Lesser  Te'rete  mniele*  arises  from  the  npper  part  of  the  onter 
border  of  the  scapula,  and,  in  contact  with  the  preceding  mnscle,  fre- 
quently more  or  less  conjoined  with  it,  ascends  to  he  inserted  into  the 
lower  part  of  the  greater  tuberosity  of  the  hamems. 

The  Snbsoap'niar  mnacle*  arises  by  broad  fascicnli  from  the  corre- 

n.  snpcnetpn- 


'  L.  Tagin»Iia ;  vogitiftl  ud  enioiftl 
ligftmeDta. 

*  Vtginn  lynoTiftlee. 

'  M.  Bupra-apinalua  ;  m.  luprs-soapu- 
iBiis;  m.  BupencKpularis  superior. 


*  M.  inOv-spiiuttut 
Uris  inferior. 

'  M.  teres  minor. 

*  M.  lubwapularii. 
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sponding  foBsft  of  the  Bcapals,  and  conrei^ea  to  a  strong  tendon,  which 
passes  in  f^oot  of  the  ehonider  joint,  and  is  inserted  into  the  lesser  tu- 
berosity of  the  hamems. 
It  lies  upon  the  great  ser- 
rated muscle,  from  which 
it  is  separated  hy  a  thin  . 
fascia'  and  some  loose  are- 
olar tissue  extending  from 
the  axilla.  Between  its 
tendon  and  the  neck  of  the 
scapnia  a  synovial  bursa 
is  interposed. 

The  subscapular  muscle 
rotates  the  arm  inwardly,  . 
and  the  supra-spinoas, 
inf^a-spinous,  and  lesser  terete  muscles  rotate  it  outwardly.  The  tendons 
of  these  four  muscles,  as  they  approach  their  insertion,  partially  surround 
the  shoulder  joint,  form  an  intimate 

•  ,  7  ■      ..  "—  ""* 

connection  with  its  capsular  liga- 
ment, and  contribute  very  greatly 
to  its  strength. 

MUSCLES  OF  THE  ARM. 

The  Onatar  le'rete  mmole' 
forms  part  of  the  posterior  fold  of 
the  axilla.  It  arises  from  the  lower 
part  of  the  inferior  border  and  angle 
of  the  scapula,  ascends  beneath  the 
latissimue  muscle,  and  terminates 
in  a  broad  tendon,  which  is  inserted 
into  the  posterior  bicipital  ridge  of 
the  humerus,  in  contact  with  the  ten- 
don of  the  latissimue.  The  longhead 
of  the  triceps  separates  the  greater 
firom  the  lesser  terete  muscle. 

The  greater  terete  muscle  assiBts  the  latissimus  in  its  action. 

The  Del'toid  nnuole*  forms  the  convex  prominence  of  the  shoulder. 


<  Fucia  sabMapalarii. 

'  M.  t«ret  nujor;    n.  tMpulo-buDier- 


*  U.  d«ItoiJeu>;    ID.  delLiformii ;    m. 
■upra-aeromlo-humtrftlia;    m.  •tt«ll«n* 
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It  arises,  partially  tendinons  and  fleshy,  from  the  onter  tliird  of  the 
claTicle,  ttie  acromioo,  and  the  lower  margin  of  the  spine  of  the  scapali, 
and  convei^s  to  \k  inserted,  partially  t«ndinoas  and  fleshy,  into  the 
roaghness  near  tiie  middle  of  the  outer  part  of  the  hnmems.  The  muicle 
has  coarse,  fleshy  fascicnii,  intermingled  with  tendinons  fibres. 

The  deltoid  muscle  is  the  elerator  of  the  arm,  and  may  raise  the  limli 
to  a  vertical  position.  It  is  also  an  eEGcient  aid  in  drawing  the  arm 
backward  or  forward,  and  greatly  contribntes  to  the  strength  of  the 
shoulder  joint. 

The  Cor'aoo-bra'ohial  mnsole,'  situated  along  the  upper  and  inner 
part  of  the  arm,  arises  tendinonsly,  in  common 
with  the  short  head  of  the  biceps  mnscle,  from 
the  coracoid  process  of  the  scapnla,  and  pro- 
ceeds downward  to  be  inserted  abont  the  middle 
of  the  inner  side  of  the  humerus.  It  is  nsuaUy 
perforated  by  the  external  cutaneous  nerre  in 
its  course  to  the  onter  part  of  the  arm. 

The  Bi'cepa  Flex'or*  is  situated  in  fhint  of 
the  arm,  extending  &am  the  scapula  to  the 
forearm.  As  the  name  indicates,  it  arises  by 
two  heads,  of  which  the  internal  or  short  one 
is  derived,  in  common  with  the  preceding  mns- 
cle,  from  the  coracoid  process  of  the  scapnla. 
The  long  head  arises  from  the  summit  of  the 
glenoid  cavity,  by  a  narrow  tendon  which  passex 
through  the  upper  part  of  the  shoulder  joint, 
iusheathed  by  the  synovial  membrane,  and  de- 
scends along  the  bicipital  groove  of  the  bnmcms. 
The  two  heads  conjoin  and  form  a  thick,  fleshy 
belly,  terminating  in  a  strong  tendon,  which 
•  uT  ihe  penetrates  between  the  supinator  and  flexor 
J"  Us*-    muscles  of  the  forearm,  to  be  inserted  into  the 

(I  llg»iuclil; 

>:  fi,  grutfr  back  part  of  the  tuberosity  of  the  radius. 
_  Jp.^^Tm^T-  Between  the  tendon  of  insertion  and  the 
KrtiiHi  inu  tfaa  tutnuBitx  of  tiir  fore  part  of  the  latter  tuberosity,  a  synovial 
"^Vtom^"''^""™'''  '*'"'  '^'"^*  '^  interposed;  and  from  the  commence- 
ment of  the  same  tendon  an  aponeurotic  procesii 
is  given  off  to  the  fascia  of  the  forearm  just  below  the  int«raal  condyle. 

'  M.  ooraoo-bnobulis,  or  bumeralis;  m.  perroralae,  or  m.  p.  CsaaarlL 
■  H.  bicepi  flexor  oubitl ;  m.  bioepi  braobitlii ;  m.  bicepa.  tnterniu ;  m.  eoneo- 
radialii;  m.  seapnlo-rndialiai  Ibe  biceps. 
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The  Brft'ehial  mutole'  lies  beneath  the  bicepa  nrnscle  at  the  lower 
part  of  the  arm,  and  corers  the  front  of  the  elbow  joint.  It  arises  from 
the  hnmems  each  aide  of  the  ineertioii  of  the  deltoid  muscle  and  from  the 
Murfoce  of  the  bone  below,  and  converges  to  be  inserted  tendinoaslj  into 
the  fore  part  of  the  coracoid  process  of  the  ulna. 

The  coraco -brachial  muscle  draws  the  arm  inwardly.  If  the  hand  is 
prone,  the  biceps  snpinatea  it  by  rotating  the 
radins  outwardly,  and  if  the  action  of  the 
mascle  continnes,  the  forearm  is  flexed,  The 
brachial  mnscle  is  also  a  flexor  of  the  forearm, 
and  from  its  position  greatly  contributes  to 
the  strength  of  the  elbow  joint. 

The  Tri'wpa  Exteuor*  forms  the  whole  of       ',        //i 
the  fleshy  mass  on  the  posterior  pari;  of  the        \    '' 
arm,  and,  as  the  name  implies,  arises  by  three  \^  / 


The  txtomal  head'  arises  fhtm  the  hnmems, 
below  the  greater  tuberosity ;  the  ihort  liead' 
arises  from  the  humerus,  below  the  greater  te- 
rete muscle ;  and  the  long  head'  arises  from 
the  border  of  the  scapula,  below  the  glenoid 
cavity.  The  three  heads  conjoin  in  one  fleshy 
belly,  which  in  its  descent  receives  a  constant 
accession  of  fascicnli  ^m  the  surface  of  the 
hamems,  and  terminates  In  a  strong  aponeur- 
otic band  faciug  the  muscle  posteriorly  and  in- 
serted into  the  olecranon  process  of  the  nlna. 
Between  the  tendinous  insertion  and  the  top  of 
the  process,  a  synovial  bursa  is  introduced. 

This  mnscle  is  the  extensor  of  the  forearm. 


ultrul  Imd;  t,  lone  btudi  3. 
•tkonliHdi  4,li»rnli)niif  ihrmiK- 
<la  into  ins  okcimnon  nf  Uw  hIh: 
(k,  ndliu^  6,CBpiiilAT  llgmunt  uf 


The  Anoone'iu  muiole'  appears  to  be  a  con-    "»*«'*"  J"<o«. 
tinnation  of  the  triceps  below  the  outer  part  of  the  elbow.     It  arises 


>  M.  bnehialii  antieiis ;  m.  b.  inter- 
tma-  m.  b.  hmnero-eubitaJiii  m.  br»- 
ohlaiu;  aateriar  brkehiml  muiaU. 

'  H  liioapi  extenior  cnbitl,  or  brachil; 
m.  trio«p«  braohUIii. 

*  C»put  eitaniiun;  ftneooMQ*  exier- 
not;  TMin*  uUrausi  ihon  h«ad  of  ihe 


*  C.  inlenmm ;  ialcnial  hc«d ;  ana.  io- 
tnnua;  t.  IdI.  ;  braahialU  aitemuB. 

I C.  loDgum ;  0.  madiui ;  middle  head; 
flnt  head ;  long  head  of  the  bioepi  es- 
ternuB;  aDeoDBOi  longui,  or  m^or. 

*  M.  aneonaus;  n.  a.  quarina,  or  mi- 
nor; m.  brevia  cubiii;  m.  cubitalia  Rio- 
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from  the  external  condyle  of  the  hamems,  and  is  inserted  into  the  trian- 
galar  space  at  the  apper  and  outer  part  of  the  ulna. 

It  acts  with  the  triceps,  and  was  formerlj  described  as  a  fourth  head 
to  this  muscle. 

MUSCLES  OF  THE  FRONT  OF  THE  FOBEAKM. 

The  Long  Fal^mar  muscle^  lies  between  the  radio-  and  nlno-carpal 
flexors.  It  arises  from  the  internal  condyle  and  intermuscular  partitions, 
and  forms  a  small  belly  terminating  in  a  long  tendon,  which  descends  to 
be  inserted  into  the  annular  ligament  of  the  wrist  and  the  palmar  fascia. 

The  Te^rete  Pro^nator'  is  a  small  muscle  extended  obliquely  across 
the  upper  part  of  the  front  of  the  forearm.  It  arises  from  the  internal 
condyle  of  the  humerus,  and  passes  outward  and  downward  to  he 
inserted  into  a  rough  surface  on  the  outer  side  of  the  radius. 

The  Quad'rate  Pro^nator'  is  a  square  muscle  crossing  the  lower  part 
of  the  forearm,  beneath  the  flexor  muscles.  It  arises  from  the  front  of 
the  lower  part  of  the  ulna,  and  passes  over  the  interosseous  membrane 
to  be  inserted  into  the  front  of  the  radius.  Superficially  it  is  invested 
>vith  a  thin  aponeurosis. 

The  two  pronator  muscles,  by  rotating  the  radius  inwardly  upon  the 
ulna,  pronate  the  hand ;  or,  in  other  words,  turn  it  with  the  palm  down- 
ward. 

The  Badio-carpal  Flexor^  lies  in  front  of  the  forearm,  extending 
obliquely  from  the  inner  condyle  to  the  outer  side  of  the  metacarpus. 
It  arises  from  the  internal  condyle  and  intermuscular  partitions,  and  con- 
verges to  a  long,  flat  tendon,  which,  after  passing  through  a  fibrous  canal 
at  the  outer  part  of  the  carpus,  is  inserted  into  the  base  of  the  second 
metacarpal  bone. 

The  Ulno-carpal  Flexor^  lies  superficially  on  the  ulnar  side  of  the 
forearm.  It  arises  from  the  internal  condyle  and  the  olecranon  and  by 
a  strong  aponeurosis  from  the  upper  part  of  the  inner  border  of  the 
ulna.  Its  belly  terminates  in  a  tendon,  which  is  inserted  into  the  pisiform 
bone  and  base  of  the  last  metacarpal  bone. 

1  M.  palmaris  longus ;  m.  ulnaris  gra-  pronator  transversus ;  m.  quadratus  ra- 

cilis ;  latesceDtis  chordae ;  m.  epitrochlo-  dii ;  m.  cubit o-radialis. 

earpi-palmaris.  ^  M.  flexor  carpi-radialis;  m.  radialis 

'  M.  pronator  radii  teres;  m.  pronator  internus ;  m.  palmaris  magnus. 

rotundus ;  m.  p.  obliquus;  m.  epitrochlo-  ^  M.  flexor  carpi-ulnaris ;  m.  nlnaris 

riidialis.  internus;  m.  oubitalis intemas,  or  ante- 

'  M.  pronator  radii  quadratus;    m.  rior. 
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Between  the  origin  of  this  muscle  fi^om  the  hameniB  aad  the  uloa,  the 
niaar  nerre  takes  its  conrae. 


BcmncuL  itnici 
Als,  1,  lawer  put  of  Ihe  b[ccp«  fleio] 
noKla ;  S.  law  put  u[  lb 
terete  prooAtor;  &»  ndUKsrpal  flexor;  0,  long 
orof  IheftagerB; 
S,  Bloi^earpA]  flcKor ; 

pdmv  mmcLe;  ll^iiltdiiclaT  of  ths  ibuiab 
riuit  flexor  of  Iha  thnnb :  13,  long  rapliutoi 

Tine  taadi  on  Uh  Bncen  m  Ibe  ngtul  Ugm-  The    Sliperfloial    FleZOf   Of  the 

».t.iKi«i.vu>. flexor  t.»t»u.  Pingen'  is  situated  in  front  of  the 

forearni,  between  the  preceding  mnscies.  It  arises  from  tho  internal  con- 
dyle, the  internal  lateral  ligament,  the  coronoid  process  of  the  ulna,  and 
the  radins  below  its  tuberosity.  The  fleshy  belly  at  the  lower  third  of 
the  forearm  divides  into  four  tendons,  which  proceed  together  beneath  the 
annular  ligament  of  tho  wrist,  and  diverge  to  be  inserted  into  the  base 

>  M.  flMor  BUblimua  perToritas;  tn.  f.  digilorum  aubtiaiiu,  or  p«rforaiu». 
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of  the  second  phalanges  of  the  fingers.    In  firont  of  the  first  phalanges 
the  tendons  are  split,  to  give  passage  to  the  tendons  of  the  deep  flexor. 
Between  the  ulnar  and  radial  origin  of  this  muscle  the  median  nerre 
pursues  its  course. 

Fio.  167. 


MeTACABP.VL  and  PRALANGIAL  bones  op  Tin  PIN0EB8,  WITH  TUSIE   mrMMB  AND  uoAiiiim.      In  the 

upper  figure  the  flexor  tendons  are  retained  in  position  by  theTaginal  Ilgtmeiiti  oompoaed  of  tnaBrvne 
and  obliquely  croasing  bands;  in  the  lower  figure  the  flexor  tendons  are  freed  from  the  Tacinal  llgaminlf. 
1,  metacarpal  bone;  2,  tendon  of  the  superficial  flexor;  3,  tendon  of  the  deep  fleicor,  psMdng  throaili a 
perforation  (*)  of  the  former ;  4,  tendon  of  the  common  extensor;  6,  a  Imnbrical  moacle,  arlsiDg  frtm  tbe 
deep  flexor  tendon  and  inserted  into  the  extensor  tendon ;  6»  an  interoMeoas  masde,  alao  IiiMrtad  into  tbe 
latter  tendon. 

The  Deep  Flexor  of  the  Fingers^  is  stronger  than  the  preceding 
muscle,  and  is  beneath  it.  It  arises  from  the  upper  two-thirds  of  the  front 
surface  of  the  ulna  and  from  the  contiguous  portion  of  the  interosseous 
membrane,  and  likewise  divides  into  four  tendons.  These,  after  passing 
through  the  annular  ligament  of  the  wrist,  take  their  course  through  the 
perforations  of  the  tendons  of  the  superficial  flexor,  and  are  inserted 
into  the  base  of  the  last  phalanges. 

The  Lnm^irical  mnscles,'  as  implied  bj  the  name,  are  worm-like, 
fleshy  fasciculi,  four  in  number,  situated  in  the  palm  of  the  hand.  Thej 
arise  from  the  radial  side  of  the  tendons  of  the  deep  flexor,  and  proceed 
to  be  inserted  into  the  corresponding  side  of  the  tendinous  expansions 
on  the  back  of  the  fingers. 

The  Long  Flexor  of  the  Thumb,'  situated  at  the  outer  side  of  the 
deep  flexor  of  the  fingers,  arises  from  the  front  of  the  radius  and  the 
contiguous  portion  of  the  interosseous  membrane.  The  fleshy  belly 
terminates  in  a  tendon,  which  passes  beneath  the  annular  ligament  of  the 


^  M.  flexor  profundus  perforans ;  m.  f. 
digit orum  profundus,  or  perforans;  ro.  f. 
tertii  internodii  digitorum;  m.  perforans 
manus. 


>  M.  lumbricales ;  m.  fidioinales. 
'  M.  flexor  longns  polliois  ;  m.  f.  tertii 
internodii,  or  longissimus  polliois. 
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wrist,  turns  ontwardlj,  and  proceeds  between  the  two  portions  of  the 
short  flexor  to  be  inserted  into  the  base  of  the  last  phalanx  of  the 
thumb. 

The  tendons  of  the  flexor  muscles  proceeding  to  the  fingers  are 
retained  in  their  position  by  the  vaginal  ligaments.^  In  their  passage 
beneath  the  latter  they  are  attached  to  the  front  of  the  phalanges  by 
narrow,  accessory  bands,'  apparently  serving  to  conduct  nutritious  vessels 
to  the  tendons.  Synovial  bursas*  lining  the  vaginal  ligaments  and  fronts 
of  the  phalanges  are  thence  reflected  upon  the  flexor  tendons  and  their 
accessory  bands. 

MUSCLES  OF  THE  BACK  OF  THE  FOREAKM. 

The  Common  Extensor  of  the  Fingers^  arises  from  the  external  con- 
dyle, contiguous  intermuscular  partitions,  and  the  fascia  of  the  forearm. 
Below  the  middle  of  the  latter  its  fleshy  belly  separates  into  four  ten- 
dons, which  pass  beneath  the  posterior  annular  ligament,  and  diverge  to 
the  fingers,  upon  the  backs  of  which  they  expand.  As  they  pass  over 
the  first  phalanges  they  receive  an  addition  of  fibres  at  the  sides  from 
the  lumbrical  and  interosseous  muscles,  and  their  middle  portion  is  in- 
serted into  the  base  of  the  second  phalanges,  while  the  lateral  portions 
proceed  onward  and  converge  to  be  inserted  together  into  the  base  of 
the  last  phalanges.  On  the  back  of  the  hand  the  inner  three  of  the  ten- 
dons are  connected  together  by  short,  intervening  bands,  which  associate 
their  action  much  more  than  with  the  remaining  tendon. 

The  Long  Snpina'tor'  lies  on  the  radial  side  of  the  forearm,  and  ex- 
tends from  near  the  middle  of  the  humerus  to  the  wrist.  It  arises  from 
the  external  condyloid  ridge  below  the  insertion  of  the  deltoid  muscle, 
and  converges  to  a  long,  flat  tendon,  which  is  inserted  into  the  base  of  the 
styloid  process  of  the  radius. 

The  longer  Badio-oarpal  Extensor*  is^  partially  covered  by  the  pre* 
ceding  muscle,  and  arises  just  below  it  from  the  same  ridge.  Its  belly 
converges  to  a  long,  flat  tendon,  which  descends  along  the  radius,  and  is 
inserted  into  the  base  of  the  second  metacarpal  bone. 

The  EOiorter  Badio-earpal  Extensor,^  partially  concealed  by  the  last 

^  Ligamenta  vaginalia.  ^  M.  snpinator  longus;  m.  s.  radii  lon- 

^VinoulaYaaeulofla;  ▼.  aooessoria  ten-  gns;  m.  s.  migor;  m.  braohio-radialis. 

dinam;  ienaonla.  *  M.  extensor  carpi-radialis  longior; 

*  Vaginso  synovialet.  jn.  radlalis  extemus  lonsior,  or  primoB. 

*  M.  extensor  digitorum  oommunis ;  ^  M.  extensor  carpi-radialis  brevior ; 
m.  digiiomm  tensor.  m.  radialis  extemus  brevior,  or  secundos. 


234  THE  HDSCDLAB  STBTBU. 

rauscle,  srisea  from  the  external  condyle  of  the  tnmeruB,  and  is  iDserted 
by  a  flat  teadon  into  the  base  of  the  third  metacarpal  bone. 


do™;  2,l.r.cl,lMmiiKl«i  J,  triocp.  clonBr;  4, 

l,hQIIlMIl.l   a,o]K»iioDi3.iilu;   I.M 

long  laplnafoTi  6.  longer  radiixariuil  titentor;  tt, 

of  (ho  Ibatnb ;  T,Bnt  pmUnslklasmuiir-,  1 

philuigia]  eittuur  o(  ll»  thoml.!  t,  «1 

•or  of  tba  flngen;  B,  MWB»r  of  Ihe  llltli  Bngir; 

beltrten  Us  meuiupil  boDS. 

The  tnno-oarDBl  EztflnwH 

uguuDi.  at  the  alDar  Bide  of  the  foreann, 

and  arisea  from  the  external  coo- 
dyle,  the  npper  part  of  the  inner  border  of  the  ulna,  and  the  fascia  of  the 
forearm.  ItE  belly  converges  to  a  long,  flat  tendon,  which  descends  to 
be  inserted  into  the  base  of  the  last  metacarpal  bone. 


'  M.  eilsDBor  carpi- ulasris;  m.  ulnaris 


1.  cubilnlia  ezterDHS,  or  poi- 
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The  Extensor  of  the  Little  Finger^  lies  at  the  alnar  side  of  the  com- 
Qon  extensor,  with  which  it  has  its  origin ;  and  its  tendon,  after  passing 
hroagh  a  separate  canal  of  the  annular  ligament,  conjoins  the  foarth 
.endon  of  the  common  extensor. 

The  Short  Supina^tor'  is  concealed  by  the  long  supinator  and  the 
*adial  extensors.  It  arises  from  the  external  condyle  of  the  humerus, 
;he  external  lateral  ligament  of  the  elbow  joint,  and  the  ulna,  and  winds 
)bliquel7  outward  and  downward  upon  the  radius.  Into  the  upper  third 
}f  which  it  is  inserted. 

The  Xetacarpal  Extensor  of  the  ThnmV  crosses  the  forearm  obliquely 
)elow  the  preceding  muscle,  and  arises  from  the  ulna,  the  interosseous 
nembrane,  and  the  radius.  Its  belly  terminates  in  a  tendon,  which 
Tosses  those  of  the  radio-carpal  extensors,  and,  after  passing  through  a 
fTOOve  in  front  of  the  styloid  process  of  the  radius,  is  inserted  into  the 
Mise  of  the  metacarpal  bone  of  the  thumb. 

The  First  Fhalan^gial  Extensor  of  the  ThnmV  is  a  small  muscle  situ- 
ited  below  the  preceding  to  its  ulnar  side,  and  has  the  same  points  of 
origin.  Its  fleshy  belly  terminates  in  a  narrow  tendon,  which  accompa- 
lies  that  of  the  preceding  muscle,  and  is  inserted  into  the  base  of  the 
irst  phalanx  of  the  thumb. 

The  Second  Phalan^gial  Extensor  of  the  ThnmV  arises  below  the 
)receding  muscle  from  the  ulna  and  interosseous  membrane.  Its  belly 
erminates  in  a  tendon,  which  passes  through  a  distinct  canal  of  the  an- 
lalar  ligament  f^om  that  occupied  by  the  tendons  of  the  first  phalangial 
md  metacarpal  extensors,  and  proceeds  to  be  inserted  into  the  base  of 
he  last  phalanx  of  the  thumb. 

The  Extensor  of  the  Index  Finger"  lies  at  the  ulnar  side  of  the  pre- 
ceding muscle,  and  has  the  same  points  of  origin.  Its  tendon  of  inser- 
ion  passes  through  a  groove  of  the  radius,  and  conjoins  the  tendon  of 
he  common  extensor  to  the  index  finger. 


^  M.  extensor  minimi  digit i,  or  m.  e. 
iroprios  m.  d. ;  m.  auricularis. 

'  M.  supinator  radii  breyis,  or  minor ; 
a.  epicondylo-radialis. 

*  M.  extensor  oseis  metacarpi  pollicis ; 
0.  abductor  longus  pollicis ;  m.  e.  primi 
ntemodii  ossis  pollicis. 

*  M.  extensor  primi  internodii  pollicis; 
n.  extensor  breyis,  or  minor  pollicis ;  m.  e. 


pollicis  primus;  m.  e.  secundi  internodii 
ossis  pollicis. 

^  M.  extensor  secundi  internodii  polli- 
cis ;  m.  extensor  longus,  or  msjor  polli- 
cis; m.  e.  pollicis  secundus;  m.  e.  tertii 
internodii  ossis  pollicis. 

*  M.  extensor  indiois ;  indicator ;  m. 
ext.  proprius  indlcis ;  m.  e.  p.  primi  di- 
giti. 
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MUSCLES  OF  THE  HAND. 


The  Short  Fal'nur  mii«d«'  is  ■ 
thJD  layer  of  fleshy  fibres  sitaiM 
beneath  the  skin  at  the  inner  ode 
of  the  palm  of  the  hand.  It  ari8» 
from  the  annnlar  ligament  uiil  pal- 
mar fascia,  and  proceeds  inwardlj 
to  be  attached  to  the  integument 


Ulterior  uidhIit  llcuDent;  S,  drifln  aad  Imf' 
DD  or  tha  iMactor  of  tba  tltomb;  Ha  Mlj  n- 
aT»d  K  u  to  expoM  a,  tb*  mMACftTjiid  Daxv  » 4.  ^ 
10  bellica  of  ths  ihort  flsiori  e,  HMnctcr  of  Or 
inmbi  7,  Inmbital  msBltai  S,  t«adou  o(^ 
Hp  llDxur  of  Uw  PncHn  rnTHng  tbirmcb  (be  vUb 
'  the  (npertlcUl  CodiIodij  9,  tendoii  of  (Iw  Tat^ 
HOT  of  tha  tbnipb,  imhIds  ftoiB  betwtea  ikr 


MUSCLES  OF  THE  BALL  OP  THE  THUMB. 

The  Abdnotor'  is  the  most  superficial  and  exterual  of  the  mnsclei  of 
the  ball  of  the  thnmb.  It  arises  from  the  annular  ligament  of  the  wrist, 
and  is  inserted  into  the  base  of  the  first  phalanx  of  the  thomh. 

The  Hetaoarpal  Flexor,'  beneath  the  preceding,  arises  from  tbe  same 
source,  and  is  inserted  into  tho  length  of  the  metacarpal  bone  of  the 
thnmb. 

The  Bhort  Flexor'  consists  of  two  portions,  between  which  lies  the 
tendon  of  the  long  flexor  of  the  thumb.  It  arises  from  the  annnlar  ligi- 
mcnt  and  the  second  row  of  carpal  bones,  and  is  inserted  tendinoaslj 
into  the  base  of  the  first  phalanx  of  tho  tliumb.  Within  its  tendmoiu 
insertion  the  sesamoid  bones  ore  imbedded. 

Tho  Addnetor*  is  a  triangular  muscle,  arising  from  the  length  of  the 


>  M.  palmuia  breTia;  ouo  quadraio; 
m.  carpnui. 

>  M.  abductor  poUioU ;  ax.  k.  tireTU  pol- 
licie;  m.  B.  breTis  alter  p.;  m.  scapbo- 
carpo-tnperphalanseui  polUcis. 

■  M.  flexor  oiiii  metacarpl  pollicie ;  m. 


oppouena  pollioiii  m.  f.  priml  intenuidii 
pollicia;  m.  aatithaiiar. 

'  M. flexor breTiapollioia;  m.f.Keaadi 
iDtemodii  p.;  m.  f.  primi  et  ■ecundi  Lp.; 

*  H.  addaotor  polllda;  m.  i 
phalangena  pollioia. 
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middle  metacarpal  bone,  and  converging  to  be  inserted  into  the  base  of 
the  first  phalanx  of  the  thumb. 

MUSCLES  OP  THE  LITTLE  FINGER. 

The  Abduetor'  lies  on  the  margin  of  the  palm.  It  arises  from  the 
pisiform  bone,  and  is  inserted  into  the  base  of  the  first  phalanx  and  ex- 
tensor tendon  of  the  little  finger. 

The  EOiort  Flexor'  arises  from  the  annular  ligament  of  the  wrist  and 
the  unciform  bone,  and  is  inserted  into  the  base  of  the  first  phalanx  of 
the  little  finger.  It  is  not  unfrequentlj  inseparable  firom  the  preceding 
muscle. 

The  Adduetoi*  arises  from  the  same  points  as  the  preceding  muscle, 
ftnd  is  inserted  into  the  length  of  the  metacarpal  bone  of  the  little  finger. 

THE  INTEROSSEOUS  MUSCLES. 

The  Intoros'seoui  moiolet^  are  seven  in  number,  and,  as  implied  by 
their  name,  are  situated  in  the  intervals  of  the  metacarpal  bones — four 
on  the  back,  and  three  on  the  palm  of  the  hand. 

The  Dorsal  Interos^seoui  muscleii,'  four  in  number,  arise  from  the 
contiguous  sides  of  the  metacarpal  bones,  and  each  forms  a  penniform 
bellj,  terminating  in  a  tendon,  which  partially  conjoins  the  extensor  ten- 
dons on  the  back  of  the  finger,  and  is  partially  inserted  into  the  base  of 
the  first  phalanx. 

The  first  of  this  series  is  inserted  into  the  radial  side  of  the  index 
finger,  and  is  an  abductor;  the  succeeding  two  are  inserted  into  the 
opposed  sides  of  the  middle  finger,  and  act  as  an  abductor  and  adductor ; 
and  the  last  one  is  inserted  into  the  ulnar  side  of  the  ring  finger,  and  is 
an  adductor. 

The  Palmar  Interoi^seoui  muiclei,'  three  in  number,  arise  from  a 
single  side  of  the  metacarpal  bones  of  the  index,  ring,  and  little  fingers, 
and  terminate  in  the  same  manner  as  the  dorsal  series.  The  first  is  on 
the  ulnar  side,  and  is  an  adductor,  and  the  other  two  are  on  the  radial 
side,  and  are  abductors. 

^  M.  ahdaetor  minimi  di|^li ;  m.  exten-  '  M.  adductor  minimi  digiti ;   m.  a. 

•or  tertii  iniemodii  m.  d.;  m.  oarpo-pha-  metacarpi    m.  d.;     m.   oarpo-metaoar- 

langtoa  m.  d.;    m.  bypothenar  minor  peas  m.  d. 

motaoarpeos.  ^  M.  interossei. 

'  M.  flexor  breTit,  or  parrns.  minimi  ^  M.  i.  eztemi ;  m.  i.  bicipites. 

dIgitL  *  M.  i.  intemi. 
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THE  LOWER  EXTREMITIES. 

Tlie  Lower  Extremities,  which  support  and  carry  the  other  portiou 
of  the  body,  are  accordingly  larger  and  stronger,  and  provided  with 
more  powerful  muscles  than  the  upper  extremities.  At  the  back  part  of 
the  hips  are  the  buttocks  or  nates,^  separated  by  the  fiHure  of  fhe  iiini, 
and  from  the  thighs  below  by  the  sub-ischiatio  grooYes.  The  fliigk'  is 
separated  from  the  abdomen  by  the  groin  or  inguinal  region,  and  g^n- 
ally  becomes  narrowed  to  the  knee.'  Behind  the  latter  is  the  space 
called  the  poplite'al  region,  or  hollow  of  the  knee,^  bounded  on  csch 
side  by  the  ''ham-strings."  The  condyles  of  the  femur  and  tibia  pro- 
duce the  lateral  prominences  of  the  knee,  the  kneo-cap  producing  the 
eminence  in  front.  The  calf  ^  or  thick  mass  of  the  leg*  narrows  down- 
ward to  the  "tendon  of  Achilles/'  which  terminates  at  the  heeL*  The 
ankles  correspond  with  the  malleoli  of  the  tibia  and  fibula. 

The  skin  of  the  buttock  is  thick,  but  becomes  thin  in  the  fissure  of  the 
anus.  Upon  the  outer  part  of  the  thigh  and  leg  it  is  thick,  dense,  and 
comparatively  dull  in  sensibility ;  becomes  thinner,  more  extensible,  and 
sensitive  toward  the  inner  part,  and  is  everywhere  quite  moYable.  Upon 
the  back  of  the  foot  the  skin  is  thin  and  extensible ;  but  upon  the  sole, 
is  thick,  inextensiblc,  and  quite  immovable. 

FASCIiE  OF  THE  LOWER  EXTREMITY. 

The  Superficial  fascia  of  the  lower  extremity,  as  in  other  diyisions  of 
the  body,  is  in  most  parts  separable  into  two  layers,  of  which  the  inner 
one  is  thin  and  membranous,  the  outer  one  loose  in  texture,  and  more  or 
less  filled  with  fat. 

Upon  the  buttock  the  superficial  fascia  is  ordinarily  occupied  with  a 
large  quantity  of  fat.  L^pon  the  thigh  and  leg  it  also  usually  contains 
much  fat,  except  over  the  great  trochanter  and  the  patella,  in  which 
positions  synovial  bursas  are  substituted.  Li  the  sole  of  the  foot  it  is 
always  occupied  with  fat,  and  is  most  intimately  blended  with  the  stmc- 
ture  of  the  skin.  At  the  heel,  and  bend  of  the  first  and  last  metatarsal 
bones,  it  contains  synovial  bursse.  Between  the  fatty  and  membranoos 
layers  of  the  superficial  fascia,  the  superficial  veins  and  cutaneous  nerves 
have  their  course. 

1  Glutia ;  sedllia ;  clunes ;  podex ;  pos-  ^  Popliteal  fossa;  the  hoek;  the  hoofh; 

teriors ;  bottom.  the  ham. 

^  Femur ;  crus ;  merus.  ^  Sura ;  gastrocnemium. 

*  Genu.  *Cnib;  sceloa;  eneme. 

^  Calx ;  talus. 
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The  fattj  layer  at  the  groin  and  hip  is  eontinaous  with  the  correspond* 
ing  layer  of  the  saperficial  fascia  of  the  abdomen.  The  deeper  or  mem- 
branous layer  adheres  to  Poupart's  ligament  and  the  crest  of  the  iliam. 
At  the  saphenous  opening  it  is  pierced  by  the  cutaneous  vessels  of  the 
contiguous  regions,  from  which  circumstance  this  perforated  portion  of 
the  superficial  fascia  is  called  the  erib'riform  fucia.^ 

The  Deep  fucia  of  the  lower  extremity,  like  that  of  the  upper  ex- 
tremity, forms  a  complete  envelope  to  the  limb,  sends  partitions  between 
the  muscles,  and  gives  sheaths  to  the  great  blood-vessels.  It  is  called, 
from  its  relative  positions,  the  femoral  fascia,  the  cmral  fuoia,  and  the 
fiasoia  of  the  foot 

The  Fem'oral  fu'cia  or  fu'cia  la'ta,'  is  attached  along  the  crest 
of  the  ilium,  the  back  of  the  sacrum  and  coccyx,  the  border  of  the 
ischium  and  pubis  and  Ponpart's  ligament,  with  which  it  is  continuous. 
Upon  the  great  gluteal  muscle  it  forms  a  thin  investment;  but  in  ad- 
vance of  this,  and  extending  in  the  same  line  the  entire  length  of  the 
outer  part  of  the  thigh,  it  is  so  thick  and  strong  as  to  appear  like  an 
aponeurosis.  This  portion  of  the  fascia  is  composed  of  longitudinal 
fibres  strengthened  by  transverse  ones ;  gives  partial  origin  to  the  middle 
gluteal  muscle ;  receives,  over  the  position  of  the  great  trochanter,  part 
of  the  insertion  of  the  great  gluteal  muscle;  and  after  insheathing  its 
own  peculiar  tensor  muscle,  receives  the  insertion  of  this  altogether.  In 
passing  from  the  outer  to  the  inner  part  of  the  thigh,  the  femoral  fascia 
becomes  gradually  thinner,  and  is  mainly  composed  of  transverse  fibres. 

Between  all  the  muscles  it  sends  partitions,  among  the  most  important 
of  which  are  the  so-called  external  and  internal  intermusoular  par- 
titions.' The  former  of  these  is  a  strong  process  separating  the  quadriceps 
extensor  and  the  biceps  flexor,  and  attaching  itself  to  the  asperous  ridge 
from  the  insertion  of  the  great  gluteal  muscle  to  the  outer  condyle  of 
the  femur.  The  other  is  a  thinner  partition  separating  the  quadriceps 
extensor  from  the  adductor  muscles,  and  connecting  itself  with  the  aspe- 
rous ridge  leading  to  the  inner  condyle.  At  the  knee  the  fascia  receives 
offsets  from  the  extensor  and  flexor  tendons,  forms  a  general  envelope^ 
to  the  joint,  and  becomes  continuous  with  the  crural  fascia. 

Below  the  groin,  the  femoral  fascia  is  so  important  in  its  relations  with 
the  femoral  blood-vessels  and  the  subject  of  femoral  hernia,  that  it  re- 
quires special  attention.     The  inner  and  outer  portions  of  the  fascia. 


^  FaseU  oribrosa.  '  Ligamentum   intermusouUre  exter- 

'  FMoia  femoris ;  f.  lata  aponeurosis ;  num  et  intemum. 

f.  aponeurotioa  femoris:  vagina  femoris;  ^  InYolacnim  generale. 
crural,  or  femoral  aponeurosis. 
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from  Ihe  muscles  they  immediately  invest,  i 
pectineal  and  sartorial  fascia. 


mvenientl/  named 


fkalFrnd  (iKlamiiwI  ctDS,tb«t 
Udd  of  (tw  Ini-nlinl  euiBl;  ^i 
IfpT  ■pLnoDf  pnmH,  the  ci 

^  tier  or  the  LDternA]  ubliqnfr  and  Inwl 

1»:  11,  conJolDed  MnA«a  of  »• ! 

S         dHHadingoDib^i 

J  ■""■"• 


>;   l£,piiUo[ 


■:  19,  (he  fci 


Tiie  pectine'al  faa'oia'  invests  the  corresponding  muscle  behind  tl 
I'cmural  tilood-vessels.  It  is  attached  along  the  body  and  pectineal  III 
of  the  pnbiu,  and  at  its  outer  border  becomes  continnoos  with  the  Oil 
fascia  investing  the  psoas  and  iliac  mascles,  and  with  the  posterior  laji 
of  the  sartorial  fascia. 

The  BSrto'rial  fas'cia,- after  inclading  the  corresponding  mnscle,  i 
the  groin  is  attaclied  along  I'onpart's  ligament  and  extends  in  front' 
the  femoral  blood-vessels.  A  couple  of  inches  below  the  pubis,  it  b 
comes  continuous  R-itli  the  peettnoal  fascia,  and  between  these  two  poin 
includes  an  oval  space  named  the  aaphe'nons  opening,'  from  the  lol 
saphenous  vein  entering  at  this  position  to  join  the  femoral  vein.  H 
outer  part  of  the  saphenous  opening  is  defined  by  a  lunated  edge  of  t 
sartorial  fascia,  named  the  fal'oiforni  process,'  the  npper  estremi^ 


'  Fulito  poriioQ  af  ibe  femoml  fascis. 
OF&BcialBt&;  fsBoia  iBuliio-pubica. 

9  llisa  porlion  of  Ibo  femoral  fsuia,  or 
fuioialata;  fascia  ilio-peotinES. 

*  Fossil  ovslig ;  mferior  orifice  of  tlic 
crural  canal. 


I  falciforrois;    fnlcirorni  ex 
scmiluniLle  edge  of  (he  f 


'  Cornu  superiua;  Dpperhorn;  H<3 
ligament;  remomnigumciit. 
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which  is  continuous  with  Gimbernat's  ligament;  the  lower  extremity,^ 
with  the  pectineal  fascia.  The  inner  part  and  bottom  of  the  opening  are 
formed  bj  the  latter  fascia  as  it  dips  from  within,  outwardly,  behind  the 
femoral  blood-vessels. 

The  saphenous  opening  is  occupied  with  a  portion  of  the  superficial 
fascia,  called  erib'rifbm  fttoia^'  from  its  being  perforated  bj  many 
small  superficial  vessels  passing  between  the  contiguous  parts  and  the 
femoral  vessels.  The  cribriform  fascia  is  continuous  with  the  falciform 
process,  and  careful  manipulation  is  required  to  distinguish  the  lunated 
edge  of  the  latter.  When  the  fascia  is  removed,  the  falciform  process  is 
observed  to  overlie  the  femoral  vessels ;  its  upper  and  lower  extremities 
are  usually  well  marked,  while  the  middle  portion  is  less  defined. 

The  Cru'ral  £uoia'  or  deep  fascia  of  the  leg,  for  the  most  part  well 
marked  and  strong,  adheres  to  the  heads  of  the  tibia  and  fibula,  to  the 
anterior  and  internal  borders  of  the  former  bone,  and  to  both  malleoli. 
It  receives  offsets  from  the  tendons  of  insertions  of  the  sartorius,  gra- 
cilis, semitendinous,  and  biceps  muscles,  and  is  mainly  composed  of 
transTerse  fibres.  It  is  strongest  in  the  outer  part  of  the  leg,  where  it 
gives  partial  origin  to  the  heads  of  the  muscles,  and  is  continuous  with 
their  intermuscular  partitions.  It  is  thinnest  on  the  back  of  the  leg,^ 
where  it  consists  of  a  layer  investing  the  muscles  of  the  calf,  and  another^ 
separating  the  latter  Arom  the  deeper  muscles. 

In  the  vicinity  of  the  ankle  joint,  the  crural  fascia  receives  an  acces- 
sion of  fibres,  much  increasing  its  strength,  and  constituting  the  annular 
ligaments,  which  bind  down  the  tendons  of  the  muscles  as  they  turn  for- 
ward from  the  leg  to  the  foot. 

The  anterior  an'nnlar  ligaments  is  a  strong  band  extending  obliquely 
in  front  of  the  ankle  joint,  from  the  inner  malleolus  to  the  anterior  and 
outer  part  of  the  calcaneum.  It  consists  of  two  layers,  which  inclose 
the  tendons  in  several  compartments  as  they  cross  the  ankle  joint.  Thus 
the  tendons  of  the  long  extensor  of  the  toes  occupy  a  compartment  next 
to  the  fibula,  that  of  the  anterior  tibial  muscle  occupies  another  next  to 
the  tibia,  and  the  tendon  of  the  extensor  of  the  great  toe  an  intermediate 
compartment.  The  anterior  tibial  blood-vessels  and  nerve  arc  behind 
the  ligament  A  band  of  fibres,^  above  the  ankle  joint,  extended  be- 
tween  the  front  of  the  tibia  and  the  fibula,  is  sometimes  described  as 
a  portion  of  the  anterior  annular  ligament ;  and  another  band  crosses 

1  Cornu  inferins ;  lower  bom.  *  Deep  fascia  of  the  leg ;  deep  orural 

*  F.  eribriformis.  fascia. 

'  Fascia  cruralis.  *  Lig.  annulare  anterius;  annular  liga- 

*  In  tbis  position  eaUed  sural  fascia ;      ment  of  the  tarsus. 

f.  suralis.  ^  Lig.  transrersum. 

16 


242  THE  MUSCULAR  ST8TE1C. 

the  annalar  ligament  from  the  external  malleolus  to  the  inner  ride  of 
the  tarsus.^ 

The  internal  an^nnlar  ligament'  is  a  band  of  loose  fibres  eztendbg 
from  the  internal  malleolus  to  the  back  of  the  astragalus  and  the  inner 
side  of  the  calcaneum.  It  converts  the  groove  at  the  back  of  the  inter- 
nal malleolus  into  a  canal  for  the  passage  of  the  tendons  of  the  posterior 
tibial  and  long  flexor  muscles ;  and  the  grooves  at  the  back  of  the  astra- 
galus and  beneath  the  calcaneum  into  a  canal  for  the  passage  of  the 
tendon  of  the  long  flexor  of  the  great  toe.  Between  these  two  canali 
the  ligament  transmits  the  posterior  tibial  vessels  and  nerves.  A  thin 
offset  from  the  ligament  extends  superficially  to  the  tendon  of  Acbilki 
and  the  tuberosity  of  the  calcaneum. 

The  external  an^nular  ligaments  is  less  marked  than  the  preceding, 
and  consists  of  a  band  of  loose  fibres  starting  from  the  external  malleo- 
lus to  be  attached  to  the  outer  part  of  the  calcaneum,  and  binding  dowi 
the  tendons  of  the  peroneal  muscles. 

As  the  tendons  of  the  muscles  pass  in  their  course  from  the  leg  to 
the  foot,  beneath  the  annular  ligaments,  they  are  invested  with  synoviii 
bursce. 

The  fascia  on  the  back  of  the  foot  is  a  thin  extension  from  the  ante- 
rior annular  ligament.  The  plantar  fucia^  consists  of  three  portions, 
as  in  the  case  of  the  palmar  fascia.  The  inner  and  outer  portion  is  thin, 
and  invests  the  small  muscles  of  the  toes.  The  middle  portion  is  strongest, 
and  resembles  the  corresponding  portion  of  the  palmar  fascia.  It  is 
composed  of  longitudinal,  diverging  fibres,  strengthened  with  transverse 
ones,  and  forms  a  triangular  investment  to  the  short  flexor  of  the  toes, 
to  which  it  gives  partial  origin.  Its  apex  is  attached  to  the  tuberosity 
of  the  calcaneum,  and  its  base  divides  into  five  processes,  each  of  which 
subdivides  to  be  inserted  into  the  metacarpo-phalangial  and  contignons 
vaginal  ligaments.  At  the  sides  it  is  continuous  with  the  lateral  portions 
of  the  fascia,  and  with  intermuscular  partitions  dipping  into  the  sole. 

The  vag^inal  ligaments  which  inclose  the  flexor  tendons  of  the  toes 
have  the  same  arrangement  as  those  of  the  fingers. 

SKETCH  OF  THE  ANATOMY  CONCERNED  IN  FEMORAL  HERNIA. 


The  position  of  the  groin  is  defined  by  Foupart*s  ligament,^  which  is 
the  line  of  continuity  of  the  aponeurosis  of  the  external  oblique  muscle 

^  Forming  with  the  annular  ligament,  turn  externum ;    retinaculum  t^wiiiwrnn 

the  lig.  cruciatum.  pereneorum. 

^  Lig.  annulare  internum ;  1.  lacinia-  ^  Aponeurosis  plantaris. 

tum  internum.  &  Lig.  Pouparti ;    L  Fallopii ;    enml 

'  Lig.  annulare  externum ;  L  lacinia-  arch. 
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of  the  abdomen  with  the  femoral  fascia,  extending  from  the  anterior 
superior  spinous  process  of  the  ilium  to  the  spine  of  the  pubis. 

Poupart's  ligament  constitutes  the  femoral  arch,'  the  bottom  of  which 
is  formed  bj  the  anterior  border  of  the  ilium  and  the  horizontal  ramus  of 
the  pubis.  The  inner  part  of  the  arch  is  formed  by  Oimbemat's  liga- 
ment,' which  is  a  triangular  process  from  Poupart's  ligament,  extending 
a  short  distance  outwardly  along  the  pectineal  line  of  the  pubis. 

The  femoral  arch  is  occupied  externally  by  the  iliac  and  psoas  muscles, 
with  the  anterior  crural  nenre  situated  in  the  angular  interval  of  their 
conjunction.  Internally  it  is  occupied  by  the  femoral  artery,  vein,  and 
lymphatics,  inclosed  together  within  a  sheath,  and  resting  on  the  peo- 
tine'al  fuoia,'  which  invests  the  corresponding  muscle. 

Below  the  inner  part  of  Poupart's  ligament  is  the  oval  space,  named 
the  saphe^noni  opening,  from  its  admitting  the  saphenous  vein  to  join 
the  femoral  vein.  The  opening  is  defined  externally  by  the  lunated 
edge  of  the  fid^cifbnn  prooeu^  of  the  sartoMal  fucia.^  The  upper  end* 
of  this  process  is  continuous  with  both  Girabemat's  and  Poupart's  liga- 
ment, and  its  lower  end  is  continuous  with  the  pectineal  fascia.  The 
saphenous  opening  is  occupied  by  the  crib'riform  fucia,^  a  portion 
of  the  superficial  fascia,  so  named  from  its  perforated  condition,  aris- 
ing from  the  transmission  of  the  superficial  vessels  of  the  neighboring 
parts. 

Behind  the  falciform  process,  from  without  inwardly,  lie  in  succession 
the  femoral  artery,  vein,  and  lymphatics,  which  together  are  inclosed  in 
a  sheath'  closely  connected  with  the  contiguous  fascisB.  The  femoral 
vessels  included  within  their  sheath  may  be  viewed  as  occupying  the  tube 
of  a  membranous  funnel  whose  expanded  portion  is  formed  by  the  trans- 
verse, iliac,  and  pelvic  fascia  of  the  abdomen  and  pelvis.  Between  the 
femoral  vein  and  Gimbernat's  ligament,  within  the  sheath  of  the  femoral 
yessels,  is  a  small  space  named  the  ftm^oral  ring.'  This  is  occupied 
with  lymphatic  vessels,  and  a  gland  enveloped  in  some  loose  connective 
tissue,^®  and  is  the  position  at  which  femoral  hernia  occurs. 

When  the  femoral  ring  is  cleared  of  its  contents,  the  end  of  the  little 
finger  may  be  introduced  into  it  from  the  abdomen  to  the  upper  part  of 


1  Crural  arch.  •  Hcy's  ligament. 

*  Lig.  Oimbemati;  Hey 'a  ligament.  ^  F.  oribrosa. 

'  Pubic  portion  of  the  fascia  lata.  *  Femoral    sheath ;    yagina    yasorum 

^  Plica  falciformis ;    lunated  edge  of  cruralium. 

the  fascia  lata.  '  Crural  ring;  annulus  cruralis. 

*  Iliac  portion  of  the  fascia  lata.  *^  Septum  orurale ;    septum  transver- 

sum ;  crural  septum. 
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the  saphenous  opening,  a  depth  of  about  half  an  inch.'  Its  interntl 
and  anterior  boundary'  is  the  edge  of  Gimbemat's  ligament  continuoiis 
with  the  edge  of  the  falciform  process ;  its  outer  boundary  the  femonl 
vein,  and  its  posterior  boundary  the  pubis  and  pectineal  fascia. 

When  the  lower  limb  is  extended  and  rotated  with  the  toes  directed 
outwardly,  the  falciform  process  and  Gimbemat's  ligament  become  tenie, 
and  the  femoral  ring  is  narrowed ;  and  when  the  limb  is  flexed  and  ro- 
tated with  the  toes  directed  inwardly,  the  same  points  become  relaxed, 
and  the  ring  is  widened.'  As  the  seat  of  constriction  or  strangalation 
of  femoral  hernia  occurs  within  the  circle  of  the  femoral  ring,  the  facts 
just  mentioned  afford  important  indications  as  to  the  mode  of  treatment 

Besides  the  femoral  vein,  other  blood-vessels  in  relation  with  the  femo- 
ral ring  are  the  epigastric  artery  and  veins  situated  above  it  extemallj. 
When,  as  occasionally  happens,  the  obturator  artery  is  derived  from  the 
external  iliac,  as  this  is  about  to  emerge  from  the  femoral  arch,  it 
descends  at  the  outer  or  sometimes  at  the  inner  side  of  the  femoral  ring: 

In  femoral  hernia^  the  hernial  lac,  consisting  of  a  pouch  of  perito- 
neum containing  a  portion  of  the  bowels,  descends  through  the  femoni 
ring  within  the  sheath  of  the  femoral  blood-vessels.  Arriving  at  the 
saphenous  opening,  and  finding  least  resistance  in  front,  it  protrudes  for- 
ward, and  subsequently,  as  it  increases,  extends  outwardly  in  the  course 
of  the  groin.  Such  a  hernia  has  for  its  coverings  from  without  inwardly, 
the  skin,  the  subjacent  fatty  layer  of  the  superficial  fascia,  and  lastly,  a 
fibrous  layer,^  more  or  less  distinct,  and  derived  from  the  cribriform  fascia 
and  the  sheath  of  the  femoral  blood-vessels. 


MUSCLES  OF  THE  BUTTOCK. 

The  Great  Olu^teal  muscle^  is  a  thick,  lozenge-shaped  mass,  composed 
of  coarse  fleshy  fasciculi,  and  extending  from  the  back  of  the  pelvis  to 
the  upper  and  outer  part  of  the  thigh.  It  arises  from  the  posterior 
fourth  of  the  crest  of  the  ilium,  the  posterior  surface  of  the  sacrum  and 


1  The  depth  of  space  has  been  named 
the  femoral  canal,  its  upper  orifice  being 
the  femoral  ring,  its  lower  orifice  the 
saphenous  opening. 

*  Usually  stated  to  be  Poupart's  liga- 
ment, but  as  the  falciform  process  is  con- 
tinuous with  both  Gimbemat's  and  Pou- 
part's  ligament,  the  anterior  boundary 
may  be  considered  as  stated  in  the  text. 

'  The   falciform  process  forms,  with 


Gimbemat's  ligament-,  a  semispind  edge, 
which  becomes  more  enrolled,  and  con- 
sequently includes  a  narrower  space, 
when  the  limb  is  rotated  outwardly,  and 
becomes  partially  unwound  when  the 
limb  is  rotated  inwardly. 

^  Fascia  propria  of  femoral  hernia. 

^  M.  glut  sens  magnus,  major,  mazimua. 
or  eztimus ;  m.  sacro-femoralis ;  m.  ilio- 
sacro-femoralis. 
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bot  tfae  middle  and  small  gluteal  mascles  may  rotate  them  either  inwardlj 
or  ontwardly,  acording  as  their  posterior  or  outerior  fibres  are  brought 
coccyx,  and  from  the  greater  sacro-ischiatic  ligament.  From  this  origin 
its  6esbj  faacicttli  proceed  outward  and  downward,  and  terminate  in  a 
thick  aponeurosis,  which  is  inserted  into  the  femoral  Fascia  over  the 
greater  trochanter  of  the  femur,  and  into  the  rongh  surface  extending 
from  the  latter  process  to  the  asperous  ridge. 

The  lower  border  of  this  muscle  forms  the  fold  of  the  buttock,  and  in 
the  erect  position  of  the  body  covers  the  tuberosity  of  the  ischium,  bat 
glides  from  it  in  the  sitting  position.    Between  its  tendon  and  the  greater 
trochanter  of   the  femur  a.  large 
synovial  barsa  is  interposed,  and 
another   is  situated   between  the 
muscle  ftnd  the  tuberosity  of  the 
iactunin. 

The  Hiddle  Olu'teal  muscle,' 
covered  at  its  fore  part  by  a  lliiclv 
portion  of  the  femoral  fusc/ia,  iind 
at  its  back  part  by  the  preceding 
mascle,  arises  from  the  dorsal  t^ur- 
face  of  the  iliam,  between  the  crest 
of  the  latter  and  the  superior  curved 
line,  and  from  the  investing  femoral 
fascia.  Descending,  its  fasciculi 
converge  to  a  short,  thick  tendon, 
which  is  inserted  into  the  outer  sur- 
face of  the  greater  trochanter.  Be- 
tween the  upper  part  of  the  latter 
and  the  tendon,  a  synovial  bursa  is 
interposed. 

The  Small  Glu'teal  mnicle,*  con- 
cealed by  the  precediug,  arises  from 
the  dorsal  surface  of  the  ilium  be- 
tween  the  superior  and    inferior 
curved  lines,  and  converges  to  a     '^■■™i-''""''""""™"«i«- 
t«odon,  which  is  inserted  into  the  inner  part  of  the  summit  of  the  greater 
trochanter.    Between  the  latter  and  the  tendon  a  synovial  bursa  is  inter- 
posed. 

*  M.  glntaua  medJua,  a 
■  SI.  gin) 
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The  External  Obtu'rator  musole^  is  situated  exterior  to  the  caritj  of 
the  pelvis,  and  arises  from  the  borders  of  the  obturator  foramen  and 
from  the  obturator  membrane.  ConTergiog  to  a  tendon,  it  passes  behind 
the  ueck  of  the  femur  to  be  inserted  into  the  trochanteric  fossa. 

The  Pyr'iform  muscle^  arises  within  the  pelris  from  the  front  surface 
of  the  second,  third,  and  fourth  divisions  of  the  sacrum,  and  from  the 
lower  part  of  the  sacro-iliac  symphysis.  Passing  from  the  pelvis  througli 
the  greater  sacro-ischiatic  foramen,  it  converges,  to  be  inserted,  by  a  round 
tendon,  into  the  greater  trochanter,  beneath  the  small  gluteal  muscle. 

The  Internal  Obtura'ter  muscle'  arises  within  the  cavity  of  the  pelvis 
from  the  border  of  the  obturator  foramen  and  from  the  obturator  mem- 
brane. Converging  to  a  tendon,  it  passes  through  the  lesser  sacro-ischi- 
atic foramen  to  be  inserted  into  the  trochanteric  fossa. 

The  lesser  ischiatic  notch,  upon  which  the  tendon  plays  in  the  action 
of  the  muscle,  is  faced  with  fibro-cartilage,  and  furnished  with  a  synoviil 
bursa  to  facilitate  movement. 

The  Oem'inous  muscle^  envelops  the  tendon  of  the  preceding  musele, 
and  consists  of  a  pair  of  accessory  fleshy  fasciculi  to  it,  usually  described 
as  two  distinct  muscles.*  It  arises  from  the  spine  and  back  part  of  tbe 
tuberosity  of  the  ischium,  and  after  including  the  tendon  of  the  internal 
obturator  muscle,  is  inserted  in  company  with  it  into  the  trochanteric  fossa. 

The  Quadrate  Fem'oral  muscle*  arises  from  the  outer  border  of  the 
tuberosity  of  the  ischium,  and  proceeds  outwardly  to  be  inserted  into  the 
rough  line  descending  from  the  greater  trochanter. 

The  gluteal  muscles,  accordingly  as  they  act  from  their  origin  or  inser- 
tion, are  abductors  of  the  thighs,  or  they  fix  the  pelvis,  and  with  it  the 
trunk  upon  the  lower  extremities.   They  also  rotate  the  thighs  outwardly, 


^  M.  obturator,  or  obturaiorius  exter- 
nus;  m.  sub-pubio-trochantereua  exter- 
nus ;  m.  extra-pclvio-pubio-trochante- 
reus. 

'  M.  pyriformiB ;  m.  pyramidalis ;  m. 
p.  femoris:  m.  iliacus  extemus;  m. 
sacro-trochaniereus ;  m.  primus  et  supe- 
rior quadrigeminus. 

'  M.  obturator,  or  obturatorius  inter- 
nus;  m.  sub-pubio-trochantereus  inter- 
nus;  m.  marsupialis ;  m.  bursalis;  m. 
intro-pelTio-trochantereuB. 


*  M.  geminuB,  or  gemeUus ;  m.  gcniiiii, 
or  gcmelli ;  marsupium  cameum ;  m. 
marsupialis;  m.  iBchio-Bpuii-trooliante- 
reus ;  m.  canaliculatatus ;  m.  aeeeBSoriiu 
obturatoris  intomi. 

>  M.  geminuB,  or  gemeUiu  sapeiiof 
and  inferior;  m. 'secundiu  ei  tertiu 
quadrigeminus. 

*  M.  quadratuB  femoris;  m.  tuber-is- 
chio  -  trochantcreus ;  m.  isohio-subtro- 
chantereus;  m.  quartus  quadrigeminus 
quadrat  us. 
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into  action.     The  obturator,  pyriform,  geminous,  and  quadrate  femoral 
muscles  rotate  the  thighs  outwardly. 

THE  ILIAC  FASCIA. 

The  D'iao  fiis'oia^  inrests  the  iliac  and  psoas  muscles,  and  is  a  con- 
tinuation of  the  same  fibrous  membrane,  constituting  in  other  positions 
the  transverse  and  pelvic  fasciae.  It  adheres  to  the  lumbar  fascia,  the 
arcuate  ligaments,  the  vertebral  column,  the  crest  of  the  ilium,  Poupart's 
ligament,  and  the  pubis.  Together  with  the  transverse  and  pelvic  fascia 
it  converges  to  become  the  sheath  of  the  femoral  blood-vessels. 

MUSCLES  OF  THE  lUAC  REGION  AND  LOIN. 

The  n^iao  muiole'  arises  from  the  corresponding  fossa  of  the  ilium,  and 
conyerges  to  the  femoral  arch,  under  which  it  passes  to  be  inserted,  in  con- 
junction with  the  psoas  muscle,  into  the  smaller  trochanter  of  the  femur. 

The  Psoras  mmole*  arises  from  the  sides  of  the  bodies  and  transverse 
processes  of  the  last  dorsal  aod  the  lumbar  vertebrie,  and  the  interme- 
diate intervertebral  disks.  Descending  from  the  loins  along  the  brim  of 
the  pelvis,  it  passes  under  the  femoral  arch  and  terminates  in  a  tendon, 
which,  being  joined  by  the  preceding  muscle,  is  inserted  into  the  back 
part  of  the  smaller  trochanter. 

The  upper  extremity  of  the  muscle  has  the  internal  arcuate  ligament 
of  the  diaphragm  extended  across  it.  At  the  origin  from  the  sides  of 
the  yertebrsB,  tendinous  arches  separate  it  from  the  lumbar  arteries  and 
veins  and  the  anastomotic  filaments  of  the  sympathetic  nerve.  Between 
the  tendon  of  insertion  and  the  smaller  trochanter,  a  synovial  bursa  is 
interposed. 

Occasionally,  a  Small  Psoras  mniole^  is  situated  in  front  of  the  for- 
mer. It  arises  from  the  sides  of  the  bodies  of  the  upper  two  lumbar  ver- 
tebrae, and  terminates  in  a  thin  tendon,  which  expands  at  the  brim  of  the 
pelvis  into  the  iliac  fascia,  and  is  connected  with  the  ilio-pubic  eminence. 

The  iliac  and  psoas  muscles,  according  to  the  fixation  of  their  origin 
or  insertion,  bend  either  the  trunk  or  the  lower  extremities  forward. 
They  also  rotate  the  thighs  outwardly,  by  drawing  the  smaller  trochanter 
forward.  In  conjunction  with  the  gluteal  muscles  they  maintain  the 
erect  condition  of  the  body. 

1  Fascia  iliaca.  '  Greater  psoas  muscle ;  m.  psoas  ma- 

'  M.  iliacuB ;  internal  iliac  muscle;  m.      jor ;  m.  lumbalis ;  m.  pmlumbo-trochan- 

iliacuB  intemuB ;   m.  ilio-trochantereus ;      tereus ;  part  of  the  m.  flexor  femoris ;  m. 

part  of  the  m.  flexor  femoris ;  m.  femur      femur  moventium  sextus. 

morentium  septimus.  *  M.  psoas    parous ;    m.  prso-lumbo- 

pubius. 
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MUSCLES  OM  THE  FRONT  OF  THE  THIGH. 

The  TeE'ior  of  the  Fsm'oral  Fu'oia'  is  a  short,  flat  moscle,  litnttsd 
at  the  apper  and  outer  part  of  the  thigh,  ud 
'"'    '  '  inclosed  in  a  sheath  of  &o  femoral  fucia.    Jt 

arises  from  the  anterior  saperiorspinoas  proeea 
of  the  ilinm,  between  the  sartorioa  and  gluteal 
muscles,  and  descends  in  front  of  the  greata 
trochanter,  to  terminate  in  the  femoral  fascia, 
a  short  distance  below  the  latt«r. 

The  Suto'rioi  mntole*  ariees  tendinoulj 
from  the  anterior  snperior  spinoiu  procew  irf 
the  ilium,  and  in  the  form  of  a  long  fleib; 
band  descends  obliquely  across  the  thigh  to  the 
inner  aide  of  the  knee,  where  it  terminatei  in  s 
tendon,  which  expands  to  be  inserted  on  the 
inner  side  of  the  tibia,  just  below  its  tnberoiitj, 

The  tendon  of  insertion  gives  off  a  procesi 
to  the  craral  fascia,  and  between  it  and  the 
tendon  of  the  encceeding  mnscle  a  sTnoTiil 
bursa  is  interposed. 

The  sartorins  flexes  the  leg  apon  the  thigh, 
and  if  it  continnes  its  action  the  leg  is  drawn 
across  the  opposite  thigh. 

The  Oroo'ilii  mssole*  arises  by  a  thin  apo- 
neurosis from  the  margin  of  the  BymphysiB  and 
descending  ramna  of  the  pobis.  In  the  form 
of  a  long  fleshy  band  it  passes  down  on  the  in- 
ner part  of  the  thigh,  and  terminates  at  the 
knee  in  a  narrow  tendon,  which  expands  to  be 
inserted  beneath  the  aortorias  tendon.  Between 
its  tendon  and  the  tibia  a  synorial  bona  is 
placed. 

The  gracilis  addocts  tlte  thigh,  and  assists 
the  action  of  the  preceding  mnscle. 


1  M.  tensor  vagitm  femoria ;  m.  t.  fnB- 
cin  latee ;  m.  faaciie  Utm ;  m.  niembro- 
nosus;  m.  faacisUs:  m.  BpooeurDsiB;  m. 
ilio-sponeuroBi  femoraliB. 


'  M.  urtoTim;  m.  fkiciklis;  m.  t 
longQB;  m.  longisBlmiia  ftmoria;  n. 
crislo-tibitUB ;  m.  iUo-pno-UbUlia. 

*  M.  gracilis,  or  rectus  intemus,  or 
inlerior;  m.  pubio-piw  tibUlis. 
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The  Qnad^rioeps  Exten'sor^  occapies  the  whole  front  and  sides  of  the 
thigh,  and,  as  implied  hj  its  name,  has  four  heads  of  origin,  called  the 
rectns,  the  external  and  internal  vastus,  and  the  crural  is. 

The  Beo'tiu'  arises,  by  two  short  thick  tendons,  from  the  anterior  infe- 
rior spinous  process  of  the  ilium  and  the  summit  of  the  acetabulum. 
Descending  in  front  of  the  thigh,  its  fleshy  fasciculi  form  a  penniform 
belly  ending  in  a  stout,  flat  tendon,  which  is  joined  by  the  tendons  of  the 
other  heads  of  the  quadriceps,  just  above  the  knee.  The  remaining 
three  heads,  more  intimately  associated  with  one  another  than  with  the 
rectus,  are  sometimes  described  as  a  distinct  muscle.' 

The  External  Vas'tus/  the  largest  portion  of  the  quadriceps,  arises  by 
an  aponeurosis  from  the  base  of  the  greater  trochanter  and  from  the 
outer  border  of  the  asperous  ridge.  The  Internal  Vas'tus^  arises  from 
the  inner  border  of  the  asperous  ridge ;  and  the  Cmra'lif*  arises  from 
the  front  of  the  femur,  between  the  two  preceding  heads  of  the  quad- 
riceps. The  fleshy  fasciculi  of  the  internal  and  external  vastus  pro- 
ceed downward  and  forward,  those  of  the  cruralis  proceed  directly  down- 
ward, and  all  together  terminate  in  a  broad  tendon,  which  conjoins  with 
that  of  the  rectus  to  be  inserted  into  the  base,  sides,  and  front  of  the 
patella. 

Viewing  the  ligament  of  the  patella  as  a  continuation  of  the  tendon 
of  the  quadriceps,  this  is  then  inserted  into  the  tuberosity  of  the  tibia. 

The  quadriceps  extends  the  leg  upon  the  thigh.  Some  detached  fas- 
ciculi^ of  the  muscle  descend  from  the  lower  part  of  the  femur  to  the 
synovial  capsule  of  the  knee  joint,  and  serve  to  retain  this  capsule  in  its 
proper  position. 

The  Pactine'al  mnscle"  arises  from  the  horizontal  ramus  of  the  pubis, 
between  its  spine  and  the  ilio-pectineal  eminence,  and  descends  on  the 
inner  side  of  the  femur  to  be  inserted  into  the  line  leading  from  the 
smaller  trochanter  to  the  asperops  ridge. 

The  Long  Addnc'tor,'  situated  on  the  same  plane  as  the  former 
muscle,  arises  tendinously  from  the  front  of  the  pubis,  and  descends 


1  M.  quadriceps  extensor  cruris. 

'  M.  rectus  femoris ;  m.  rectus,  or  gra- 
cilus  anterior,  or  cruris ;  m.  ilio-rotuleus ; 
anterior  straight  muscle. 

*  M.  triceps  extensor  cruris ;  m.  femo- 
ralis,  or  cruralis;  m.  trifemoro-rotoleus, 
or  tibio-rotuleuB. 

*  M.  vastus,  or  renter  exiemus. 
^  M.  Tastus,  or  venter  intemus. 


*  M.  vastus  mediuB ;  m.  venter  poste- 
rior ;  m.  crursBUS. 

^  M.  subcrureus,  or  subcruralis;  m. 
articulares  genu. 

*  M.  peotineus,  or  pectinalis ;  m.  pu- 
bio-femoralis ;  m.  lividus. 

*  M.  adductor  longus ;  m.  a.  femoris 
primus ;  caput  longum  m.  ad.  tricipiiis ; 
m.  ad.  primus ;  m.  pubio-femoralis. 
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obliquely  to  be  inserted  into  the  middle  third  of  the  asperou  ridge  of 
the  femur. 

The  Short  Addno'tor,^  concealed  by  the  preceding  two  mngcles,  arises 
from  the  body  and  descending  ramus  of  the  pubis,  and  descends  ob- 
liquely to  be  inserted  into  the  upper  third  of  the  asperons  ridge  of  the 
femur. 

The  Great  Adduo'tor*  is  a  large,  triangular  muscle,  forming  a  parti* 
tion  between  the  front  and  back  part  of  the  thigh.  It  arises  from  tibe 
descending  ramus  of  the  pubis  and  the  ramus  and  tuberosity  of  the 
ischium,  and  radiates  outward  and  downward  to  be  inserted  tendinouslj 
into  the  whole  length  of  the  asperous  ridge  of  the  femur,  extending  alio 
by  a  tendinous  cord  to  the  internal  condyle. 

The  lower  third  of  the  insertion  of  the  great  adductor  is  perforated 
for  the  passage  of  the  femoral  blood-vessels ;  besides  which  there  are 
several  smaller  openings  in  the  tendinous  insertion  of  this  muscle  for  the 
transmission  of  the  perforating  arteries  and  their  companion  yeina. 

The  pectineal  and  adductor  muscles  bend  the  thigh  on  the  pelvis, 
rotate  it  outwardly,  and  act  as  powerful  adductors. 

MUSCLES  ON  THE  BACK  OF  THE  THIGH. 

The  Bi'cepa  Flex'or,'  as  expressed  by  the  name,  arises  by  two  heads. 
The  long  head  arises  by  a  tendon,  common  to  it  and  the  semitendinous 
muscle,  from  the  back  part  of  the  tuberosity  of  the  ischium ;  the  short 
head  arises  from  the  lower  two-thirds  externally  of  the  asperous  ridge  of 
the  femur.  The  fleshy  fasciculi  terminate  in  an  aponeurosis  narrowing 
into  a  stout  tendon,  which  is  inserted  into  the  head  of  the  fibula.  From 
the  tendon  of  insertion  proceed  two  processes,  of  which  one  is  inserted 
into  the  head  of  the  tibia,  and  the  other  is  continuous  with  the  crural 
fascia. 

The  Semiten'dinous  mnsole^  arises,  in  common  with  the  tendon  of  the 
long  head  of  the  biceps  flexor,  from  the  tuberosity  of  the  ischium,  and 
descends  upon  the  inner  back  part  of  the  thigh.  Just  below  the  middle 
of  the  latter  its  fleshy  belly  ends  in  a  long  tendon,  which  proceeds  to  be 

1  M.  adductor  brevis;    m.  a.  femoris      culiadductoristrioipitis;  m.  ischio-femo- 
secundus ;  caput  breve  m.  ad.  tricipitis ;      ralis. 
m.  ad.  secundus;  m.  subpubio-femoralis.  '  M.  biceps  femoris,  or  flexor  orurifl; 

'  M.  adductor  magnus ;  m.  a.  femoris      m.  ischio-femoro-peronealis. 
tertius  et  quartus;  caput  magnum  mus-  ^  M.  semitendinosus ;    m.  iBchio-pnB- 

tibialis ;  m.  seminerrosus. 
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inserted  into  the  inner  side  of  the  tibia  below  Its  tuberoHitj  and  beneath 
the  insertion  of  the  gracilis  tendon 

The  aemi tendinous,  gracilis,  and  sartorina  mnscles  arise  fh)m  remote 
and  nearly  eqnidistant  points  of 
the  hip  bone,  and  converge  to  be 
inserted  into  the  same  point  of  the 
titna.  Acting  together,  they  cross 
the  leg  npon  the  opposite  thigh. 

The  Semimem'bnuioiu  mniole,' 
situated  on  the  inner  side  of  the 
preceding  ninscle,  arises  from  the 
back  part  of  the  tuberosity  of  the 
ischium  by  a  broad  tendon,  which 
expands  into  an  Bponenroais.  From 
this  a  fleshy  belly,  composed  of 
short  fasciculi,  proceeds  to  another 
aponeurosis  narrowing  into  a  cord- 
like tendon,  which  is  inserted  into 
the  inner  side  of  the  head  of  the 
tibia.  The  tendon  of  insertion 
gires  oif  processes  to  the  1>ack  part 
of  the  capsular  ligament  of  the 
knee  joint  and  the  fascia  investing 
the  popliteal  mascle. 

The  biceps  flexor,  semitendinous, 
and  semi  membranous  mnscles  are 
all   flexors  of  the  leg  upon  the        un 

thigh.     The  tendon  of  insertion  of  *"""■ 

the  biceps  is  named  the  onter  ham  ksis; 

■triiifr;  the  corresponding  tendons  ■>iortii«dKi,i™iiM«iiiioiu.«iiiT,«i 

of    the    SemitendmOUB    and    Semt-       tba(nUtddiiMar;10,1iiii>rtil»mltT0fl)uiur- 

membranous    mnscles,   the    inner     torimiinMciei  ii,  popiii«i  t[-«;HiMtroti». 

ham  atringt.     The  space  included 

by  the  ham  strings  is  the  poplite'al  repon'  or  the  ham. 

'  H.  MlnimeliibrBnosuB ;  m.  Uehio-poplUo-tibiftlis, 

■  Popliteal  foBsa;  foRu  geou;   hook;  hoff;  garetum;  Igaji;  luffrago;  hollow  of 
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MUSCUS  OF  THE  FRONT  AND  OUTER  PART  OF  THE  LEO,  AND 
UPPER  PART  OF  THE  FOOT. 

The  Anterior  Tib'isl  mtuole'  arises  flrom  the  npper  two-thirds  of  Uw 
outer  part  of  th«  tibia,  from  the  in- 
ieroBSeoaB  membrane  and  the  cninl 
fascia.  Its  fleshy  bellj  descendi 
the  leg  and  ends  in  a  flat  tendon, 
which  passes  beneatb  the  annnlK 
ligament  of  the  ankle  to  the  iniwr 
side  of  the  foot,  where  it  is  inserted 
into  the  internal  cnneifbrm  bow 
and  the  base  of  the  metatarsal  boiw 
of  the  great  toe,  Thismnaclefleici 
the  foot. 

The  Long  Bxten'sox  of  Ow  Toti* 

arises  firom  the  head  of  the  tibis, 
the  npper  three-fourths  of  the 
length  of  the  fibnla,  and  from  the 
interosseous  membrane  and  cninl 
fascia.  Its  Seshy  fasciculi  termia- 
at«  in  a  tendon,  which  descendi 
beneath  the  annular  ligament  of 
the  ankle  and  divides  into  fonr 
tendons  diTci^^g  to  the  fonr  leuei 
toes,  over  the  backs  of  which  they 
expand  in  the  manner  of  the  ex- 
tensor tendons  of  the  fingers. 

The  Anterior  Perone'al  musela^ 
arises  from  the  fibnla,  below  the 
preceding,  and  ends  in  a  tendon, 
which  descends  beneath  the  annu- 
lar ligament  to  be  inserted  into  the 
base  of  the  last  metatarsal  bone. 
This  muscle  aids  the  anterior  tibial  in  flexing  the  foot. 

■  SI.  libiftlit  QDlicug ;  m.  fl«xor  tani-  *  H.  ezteotor  longua,  or  comtnunit  di- 

llbialiBi  m.  tibio-supertumuB;  m.  (ibio-      gitonim  pedis ;  m.  CDemodkctjlwoa. 
BUpra-metaUneuB ;  m.hipplima;  DLOa-  ■  M.  p«mneuB  antinu,  or  tertitu;  m. 

teat).  tu^-fibnlvu;   m.  peMueo-BaprB-diWt- 

luMUB  breriB ;  m.  aonuB  Vesmlii. 
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The  Exten'sor  of  the  (hreat  Toe'  lies  between  the  anterior  tibial  and 
long  extensor  muscles.  It  arises  from  the  lower  two-thirds  of  the  fibala 
and  the  interosseous  membrane,  and  ends  in  a  flat  tendon,  which  descends 
beneath  the  annular  ligament  of  the  ankle  and  expands  on  the  back  of 
the  great  toe,  being  finally  inserted  into  its  last  phalanx. 

The  Short  Exten'sor  of  the  Toes'  is  situated  on  the  back  of  the  foot. 
It  arises  from  the  outer  side  of  the  calcaneum  and  the  annular  ligament 
of  the  ankle,  and  forms  four  fleshy  bellies,  each  of  which  ends  in  a  ten- 
don proceeding  to  join  the  extensor  tendons  of  the  great  toe  and  the 
succeeding  three  toes. 

The  Long  Perone'al  muscle,'  situated  at  the  outer  patt  of  the  leg, 
arises  from  the  upper  two-thirds  of  the  fibula,  from  the  contiguous  inter- 
muscular partitions  and  the  crural  fascia.  Its  fleshy  belly  ends  in  a  long 
tendon,  which  descends  through  a  groove  at  the  back  of  the  external 
ankle,  then  proceeds  along  another  groove  on  the  outer  surface  of  the 
calcaneum,  and  turns  beneath  the  sole  of  the  foot.  Entering  the  groove 
of  the  cuboid  bone,  it  passes  obliquely  forward  and  inward  to  be  inserted 
into  the  base  of  the  first  metatarsal  bone. 

In  the  course  of  the  tendon,  it  twice  changes  its  direction ;  once  at 
the  lower  end  of  the  fibula,  and  again  at  the  cuboid  bone.  In  these 
positions  it  acquires  a  thickened  fibro-cartilaginous  character,  and  at  the 
torn  of  the  cuboid  bone  not  unfrequently  has  a  sesamoid  bone  devel- 
oped in  it.  The  grooves  behind  the  external  ankle  and  the  outer  face 
of  the  calcaneum,  through  which  the  tendons  pass,  are  converted  by 
fibrous  bands  into  canals  lined  with  synovial  bursas.  The  gproove  of  the 
cuboid  bone  is  converted  into  a  canal  by  the  long  plantar  ligament,  and 
is  likewise  provided  with  a  synovial  bursa. 

The  Short  Perone'al  muscle^  arises  from  the  lower  half  of  the  outer 
surface  of  the  fibula,  and  the  contiguous  intermuscular  partitions.  Its 
fleshy  belly  terminates  in  a  tendon,  which  descends,  in  company  with  that 
of  the  preceding  muscle,  behind  the  external  ankle,  and  passes  along  the 
outer  surface  of  the  calcaneum  to  be  inserted  into  the  base  of  the  last 
metatarsal  bone. 

The  long  and  short  peroneal  muscles  extend  the  foot,  and  are  the 
antagonists  of  the  anterior  peroneal  and  tibial  muscles. 

^  M.  extensor  proprins  pollicii,  or  hal-  or  maximus ;    m.  pereneo-sub-Urseus ; 

lucU ;  m.  e.  longos  hallucis.  m.  exienBor  Uni-fibularis  longior. 

*  M.  extensor  brevis  digitorum  pedis ;  *  M.  peroneus   brevis,   secundus,   or 

m.  pedicus.  medius ;  m.  semifibuUeus ;  m.  extensor 

'  M.  peroneus  longos,  primus,  posticus,  tarsi-ftbuUuris  brevior. 
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MUSCLES  ON  THE  BACK  OF  THE  LEO. 

The  Tri'oepa  Sn'ral  msMls,'  as  expressed  in  the  oame,  hoe  three  heids, 

the  fleshy  bellies  of  which  form  the  otlf  of  the  leg.*    Two  of  the  belUet 

are  saperGcial,  and  constitnte  the  gwtrocae- 

'"'    '  '  mias  mnEcle,  while  tfa^  third  ia  tinder  corer  of 

the  former,  and  is  named  the  solena  mnacle. 

The  OutnMme'miiu  moiole^  ariwR  tendin- 
onslf  jast  above  the  condyles  of  the  femnr^ 
and  its  two  fleshy  bellies  descend  in  contact 
with  each  other  to  terminate  in  a  strong  apo- 
DenroBis. 

The  Sole'na  muole*  arises  &om  the  head  and 
half  the  length  of  the  fibnla,  from  the  obliqu 
line  of  the  tibia  jnst  below  the  popliteal  mm- 
cle,  and  from  the  inner  border  of  the  tibia  for 
several  inches  below  the  latter.  From  Uui 
origin  the  fleshy  fascicnli  descend  ohliqnelj, 
and  terminate  in  an  aponenrosia  facing  the 

BnmncTUBDKLiiasTiii    mnMile  posteriorly. 
■Aci  or  TBI  KMBt  ua.  i,bt        The   aponenroses  of 
™i».t'tXl'!^    t^«  gastroenemina  and 
Duiu,  gncim  ud  Krt>itiiu    Bolcna  mnscles  conjoin 
nm-i-i  3.p=put»i n«.i  *.    ;^  j^g  formation  of  the 

gfi«trucn«D]iuj   b,  Kleu<;   0, 

tendon  of  ArhLiip.:  T,  Ola-    strongCHt  cord-like  ten- 
n,BB:8.«,n4«.otth.i«,    don  of  the  body,  named 

iDd  abort   pervqcAl  moielH  *        • - 

piuilng  bgbind  tba  onlu  u-      the  teodoil  (H  AohiUsi,' 

kk;9.teiidoii.ofUi.portMior    ydi^t  descends   to  be 

UbL*]  BiBKlB  ud  long  fltior      .        _.,...., 

or  tbs  ton  pudng  bcbiDd  ih*    inserted  into  tbe  lower 
innorukit.  part  of  the  toberodty 

of  the  calcanenra.     Between  the  npper  part  of  the  taberosity  and  the 

tendon  a  synovial  bursa  is  interposed. 
The  triceps  sural  mnscle  by  drawing  on  the  calcanenm  eleTatea  tbe 

body  upon  tbe  toes,  as  in  walking.     Dancing,  jumping,  or  other  active 

movements  of  the  kind  tend  greatly  to  increase  its  size. 


'M. 


*SurH;  gRBtroonenuuiii. 

'  M.  gutrocnemiuB 
melluH  suTsa ;  m.  g«meUuB  exlemaB  and 
iDternDH ;  m.  bi-femor<Kaftleui«us. 


am ;  *  M.  gMtroonemlua  intemiu ;  dl  tfbio- 

tftni      ealoneua;  m.  tibia-pereneoHSKlranviu. 

*  Teado  Achilles ;    AchillM'   tandoD: 

chordk,   or    funiB    HippocTktu;    eoida 

..  g»-      mkgiiB;  DerrusUtni. 
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The  Flaatar  miuols'  arises  from  the  femnr  jnst  above  the  outer  con- 
dyle, and  from  the  contiguous  portion  of  the  capsular  ligament  of  the 
knee  joint.  Its  short,  fleshy  belly  ends  in  a  long,  delicate  tendon,  which, 
after  passing  between  the  gastrocncraios  and  soleus  muscles,  descends  at 
the  inner  margin  of  the  tendon  of  Achilles  to  be  inserted,  in  company 
with  it,  into  the  calcanenm. 

This  ranseic  corresponds  to  the  long  palmar  muscle  of  the  forearm, 
but  it  is  only  in  some  of  the  lower  antmalii  tliat  its  tendon  joins  the  plan- 
tar aponeurosis. 

The  Foplite'il  miuole'  is  situated  immediately  below  the  knee  joint 
posteriorly,  and  is  invested  with  a  thin  aponeurosis 
connected  with  the  tendon  of  the  eemimembranons  '"'    "' 

mnscle.  It  arises  by  a  tendon  firom  the  groove  on 
the  outer  side  of  the  external  condyle  of  the  femur, 
beneath  the  contignous  lateral  ligament  of  the  knee 
joint,  and  expands  upon  the  triangular  surface  at 
the  upper  part  of  the  tibia,  into  which  it  is  inserted. 

The  tendon  of  origin  is  attached  to  the  external 
semilunar  libro-cartilagc,  and  is  invested  by  the 
synovial  membrane  of  the 

'  ,     .  DlEFUlBTLUarTBIUCKOtrai 

knee  joint  ua,  l>mur:  I,iwiKrlorponlao 

The  popliteal  mnscle  of<»««i-iii«ii««»";ij,t«id« 
flexes  the  leg  and  rotates    ^ivd  imo  thi  b<?*d  of  th*  trnt. 

It  inwardly,  MdglTlng»nofl«rttoU»«pnil»r 

JlfVnenl;  4,  A,  IntrrDBl  imd  txUr- 
nal  l«tfn]  Ifgunehti;  n,  popllto*! 

The  Long;  Flexor  of  miiKiE:T,i<nwii«ori>ru»io«; 
the  Toot,'  situated  under   !'  '^'^  '"^  '"*'■■  ,••  ^ 

Bcinr  of  thv  gnal  loe;  10.  II,  long 
cover    of   the    muscles    of    •nd  thun  pmnc^  muKlut   12, 

the  calf,  and  below  the    »>^°r/'hiii-na. '"*'""' 

,  iln  long  flf.or  of  ll»  tow,  mad  the 

popliteal     muscle,     arises     puiprkn- tlbU  miiKl«,]an  btthre 

from  the  tibia  to  within  a  p^ioi o*"*^ ">•  i»in»i "no- 
short  distance  of  its  lower 

extremity.     The  fleshy  fascicnli  proceed  obliquely 
to  a  tendon,  which  descends  behind  the  inner  ankle 
and  turns  beneath  the  concavity  of  the  calcaneum  into  the  sole  of  the 
foot.     Receiving  a  process  from  the  tendon  of  the  long  flexor  of  the 


'  H.  plkntuis ;  m.p.graciliB;  m.eilen- 
Bortftni  minor;  m.  graciUaauiBi  m.  tibi- 
■lii  gracilis;  m.  femaro-calcaneuabreTia. 

■  M.  popUtaua ;  m.  tub-poplibtos ;  m. 
temoTo-  popliti-tibialia. 


■  H.  flexor  longus  digltorum;  m.  f.  1. 
d.  pedb  pTofkindua  perforana;  m.  flexor 
lertii  intemodii digitoruni  pedis;  m-pe- 
roDodaol^llua. 
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great  toe,  it  then  divides  into  four  tendons,  which  proceed  forward  and 
pass  through  perforations  in  the  tendons  of  the  short  flexor  of  the  toes, 
finally  to  be  inserted  into  the  bases  of  the  last  phalanges  of  the  four 
lesser  toes. 

The  Long  Flexor  of  the  Great  Toe,^  situated  at  the  outer  side  of  the 
preceding  muscle,  arises  from  the  lower  two-thirds  of  the  fibula,  and  ends 
in  a  tendon  which  descends  behind  the  inner  ankle  to  the  concavity  of 
the  calcaneum.  Turning  forward  in  the  sole  of  the  foot,  after  giving  off 
a  process  to  the  tendon  of  the  long  flexor  of  the  toes,  it  proceeds  to  be 
inserted  into  the  base  of  the  last  phalanx  of  the  great  toe. 

The  Posterior  Tibial  muscle,'  situated  between  the  preceding  pair  of 
muscles,  arises  from  the  surface  of  the  interosseous  membrane  and  the 
contiguous  borders  of  the  tibia  and  fibula.  Its  fleshy  fasciculi  end  in  a 
tendon  which  descends  through  a  groove  behind  the  inner  ankle,  Uien 
proceeds  beneath  the  calcaneum  to  be  inserted  into  the  scaphoid  bone 
and  the  base  of  the  first  metatarsal  bone. 

This  muscle  is  an  extensor  of  the  foot. 


MUSCLES  OF  THE  SOLE  OP  THE  FOOT. 

The  Short  Flexor  of  the  Toes'  is  covered  by  the  middle  portion  of  the 
plantar  fascia,  from  which  and  the  inner  tubercle  of  the  calcaneum  it  has 
its  origin.  Proceeding  forward,  it  terminates  in  four  tendons,  which, 
after  being  perforated  for  the  passage  of  the  tendons  of  the  long  flexor 
of  the  toes,  are  inserted  into  the  bases  of  the  second  phalanges  of  the 
latter. 

The  Acoessory  Flexor^  arises  from  the  concavity  and  under  part  of 
the  calcaneum,  and  is  inserted  into  the  tendon  of  the  long  flexor  of  the 
great  toes,  to  which,  a.s  the  name  indicates,  it  is  an  accessory  head. 

The  Lnmbrical  muscles^  are  four  fleshy  fasciculi  like  those  of  the 
band.     They  arise  from  the  tendons  of  the  long  flexor  of  the  toes,  and 

^  M.  flexor  longus  pollicis  pedis ;  m.  perforatus ;  m.  flexor  secundi  intemodii 

f.  1.  hallucis  pedis.  digitorum  pedis. 

^  M.  tibialis  posticus;  m.  nauticus;  m.  *  M.  flexor  accessorius;  m.  accessorial 

extensor  tarsi-tibialis;  m.  tibio-sub-tar-  flcxoris  longi  digitorum  pedis ;  massaear- 

seus.                           '  nea  Jacobi  Sylvii;  caro  quadrat  a  Sylrii; 

'  M.  flexor  brevis  digitorum  pedis ;  m.  caro  accessoria ;  m.  plantanis  verus. 

f.  b.d.  p.  perforatus ;  m.  f.  sublimus  d.  p.  ^  M.  lumbricales  pedis. 
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pnetei  to  be  inserted  into  tbe  corresponding  extensor  tendons  and  the 
bases  of  the  first  phalanges  of  the  toea. 

The  Abduo'tor  of  the  Oreat  Toe,'  the  most  anperficial  of  the  mnacles 
on  Uie  inner  side  of  the  sole  of  the  foot,  arises  from  the  calcanenm,  the 
mphoid  and  internal  cuneiform  bones,  and  the  plantar  fascia,  and  pro* 
seeds  forward  to  be  inserted  b;  a  tendon  into  the  base  of  the  first 
(dialanx  of  the  great  toe. 

Fio.  178.  Pio.  17». 


nfluorottlHio-;  «,  teiBJoo  o(  tb. 

01  a.  tnml  u,:  7,  luRtlos  gf  Ox 

»,twolwdio(tl».)u>fl 

BBKlM,  oliMi  ■»  Kan  lo  Um  rl(hl  of 

d««ro(llMg™t  l»;' 

;,  flsior  nf  Um  Uttb 

io(lh.ri»rta««o(U«u«. 

t,lnur«.ma«]*i«, 

The  Short  Tlnor  of  the  Omtt  Toe'  arises,  as  a  pair  of  fleshy  bellies, 
from  the  caboid  and  onter  two  cuneiform  bones,  and  proceeds  forward 
to  be  inserted  tendinonsly  Into  the  base  of  the  first  phalanx  of  the 
great  toe.  Between  the  two  bellies  of  this  mnscle  lies  the  tendon  of  the 
long  flexor. 

The  Addne'tor  of  the  Orett  Toe^  arises  from  the  caboid  bone  and  the 

>  H.  abductor  poUiois  pedii ;  m.  mIco-  '  H.  adduclor  poUiolB,  or  h«llueia  p*- 

anb-phkluig«uB  pollicii.  dii ;    m.  nntithenBr :    m.  meUt*no-anb- 

■  H.  flaior  braii*  poUIeia,  or  hallnois      plwlMigeiu  poUioia. 
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bases  of  the  third  and  fourth  metatarsal  bones,  and  is  inserted  tendinoady 
into  the  base  of  the  first  phalanx  of  the  great  toe. 

The  Transverse  mniole^  consists  of  several  fasciculi  arising  from  the 
heads  of  the  second,  third,  and  fourth  metatarsal  bones,  and  inserted 
tendinouslj  into  the  base  of  the  first  phalanx  of  the  gpreat  toe. 

The  sesamoid  bones  are  inclosed  within  the  insertion  of  the  mosdei 
into  the  base  of  the  first  phalanx  of  the  great  toe,  and  move  upon  the 
head  of  the  metatarsal  bone  during  the  action  of  those  muscles. 

The  Abdno'tor  of  the  Little  Toe'  arises  from  the  oater  tubercle  of  the 
calcaneum,  the  plantar  fascia,  and  the  base  of  the  last  metatarsal  bone, 
and  proceeds  forward  to  be  inserted  into  the  base  of  the  first  phala&zof 
the  little  toe. 

The  Flexor  of  the  Little  Toe'  arises  from  the  long  plantar  ligament 
and  the  base  of  the  last  metatarsal  bone,  and  proceeds  to  be  inserted 
into  the  base  of  the  first  phalanx  of  the  little  toe. 

THE  INTEROSSEOUS  MUSCLES  OF  THE  FOOT. 

The  Dorsal  Interos'seous  muscles  occupy  the  metatarsal  intervals,  with 
which  they  correspond  in  number.  They  arise  from  the  acyacent  sides 
of  the  metatarsal  bones,  and  are  inserted  tendinously  into  the  extensor 
tendons  and  bases  of  the  first  phalanges  of  the  middle  three  toes. 

The  first  dorsal  interosseous  muscle  is  inserted  on  the  inner  side  of  the 
second  toe,  and  acts  as  an  adductor ;  while  the  others  are  inserted  into 
the  outer  side  of  the  second,  third,  and  fourth  toes,  and  act  as  abdocton. 

The  Plantar  Interos'seous  muscles,  three  in  number,  lie  on  the  ontw 
three  metatarsal  bones  and  arise  from  their  inner  side,  from  whence  they 
proceed  forward  to  be  inserted  into  the  extensor  tendons  and  bases  of 
the  first  phalanges  of  the  corresponding  toes,  to  which  thej  act  as  adduc- 
tors. 

^  M.  transversalis,  or  transTersus  pe-  '  M.  abductor  minimi  digiti  pedis, 

dis;  m.  scandularius;  m.  motatarso-sub-  '  M.  flexor  minimi  digiti  pedis. 

phalangeuB. 


CHAPTER  V. 


ANATOMICAL    KLEMINTS  OF  SEROUS  AND   MUCOUS  MEMBBANIB,   THE 
OLANDS,   THE   LUN08,   AND  THE  BKIN. 

Sesous  and  mncons  membranes,  glands,  the  lungs,  and  the  skio  poa- 
Bess  commoD  RDatomical  elements,  wbicfa  hold  tbe  Name  relative  position 
with  one  another.  These  elements  are  as  foUovs:  a  cellular  layer,  a 
basement  membrane,  a  fibrons  layer,  and  blood- Tease  Is,  lymphatics,  and 
oeires. 

The  Cellular  layer*  occupies  the  free  snrface  of  the  stractnrea  aboTo 
mentioned,  and  ia  named 

•pitheOiam.'  except    on  ^"''  ^^■ 

tbe  skin,  where  it  is  called 
epider'niis.  It  conaiata 
of  from  one  to  many 
layers  of  celts,  of  different 

forms  in  the  Variona  atmc-        Dhihb  uniHTUa  th  uumi  n»i™»  ar  m  omaoK  xrx 

tares  indicated.  Theepi-  ™'t",^™^™"'rr|!;°i^.^™.inT^M:^™ 
theliamof  the  ariniferona  iimnji,HibeaHiujb«.cami)«dorn<Ki»MJniii,u>dc«u- 
tobales    of   tbe    kidneya    'J^^^^^^^'^^^Z^^^j'''^^^^^!, 

presents  an  example  of  a     IfakHer  Ibu  nunm.  in  coniiuiBB  -lUi  Ib*  otbir  Imjtn;  3. 

single  layer  of  cella;  the 

seroQS  membranes,   fk-om 

one  to  fonr  layers ;  tbe  macoas  membrane  of  the  stomach,  several  layers 

in  different  stages  of  development;  tbe  macons  membrane  of  tbe  mouth, 

many  layers ;  and  the  epidermis,  above  all  similar  structures,  presents 

the  greatest  nnmber  of  layers  of  cells. 

From  difference  in  form,  and  other  peculiarities,  tbe  epithelium  is 

>  Impljing  its  compotilian  of  organic  celli,  »nd  oot  to  b«  confounded  with  areolar 
or  eoDDactive  liaiuc,  which,  until  vitfaiu  a  comparativelj  short  period,  was  called 

■  Epilelium ;  endapidBrnuB. 

(259) 


260  BPITHEUUM. 

divided  into  the  following  yarieties:  sqaamons  epitheliam ;  pftTemeot 
epithelium ;  spheroidal,  polyhedral,  and  irregular  epitheliam ;  colamiiir 
epithelium ;  and  ciliated  epithelium. 

The  Squa'moiu  epithe'lium^  consists  of  many  layers  of  broad,  thin 
scales,  which  are  flattened  cells,  containing  a  nucleus  and  a  few  scattered 
coarse  granules.  This  variety  forms  the  epithelium  of  the  mucooi 
membrane  of  the  mouth,  lower  part  of  the  pharynx,  oesophagus,  vagiiu^ 
vulva,  entrance  of  the  urethra,  conjunctiva,  and  entrance  of  the  nose. 

FiQ.  181.  Fia.  182. 


Squamous  epitheuuii,  oonnistiDg  of  nncleated  PATiiiniT«PiTiiiinJii,lhwi»«BP0Wi; 

oolls  tnuwformed  into  broad  scales.  From  the  mo-       highly  magnilled,  and  sesa  to  oonilat  of  flii»  ris- 
cooa  membrane  of  the  month,  highly  magnified.  sided  nucleated  cells. 

The  Pavement  epithelium'  consists  of  from  one  to  four  layers  of  flat 
nucleated  cells,  usually  six-sided,  and  regularly  arranged  like  the  blocks 
of  a  pavement,  whence  the  name.  Such  an  epithelium  forms  the  free 
surfaee  of  the  serous  membranes,  including  the  synovial  membranes  and 
the  Jlning  membrane  of  the  vascular  system;  it  likewise  constitutes  the 
epithelium  of  the  uriniferous  tubules,  sweat  glands,  and  air-cells  of  the 
lungs. 

Tfae'Spheroidal;  pdyhedral,  and  Irregnlur  epithelium  are  modifica- 
tions of  the  same  form.  The  spheroidal  epithelium  constitutes  the 
secreting  cells  of  the  salivary  glands  and  pancreas,  but  they  are  more  or 
less  modified  into  the  polyhedral  form  by  mutual  pressure.  The  secret- 
ing cells  of  the  liver  are  polyhedral,  but  more  or  less  irregular.  The 
epithelium  of  the  excretory  duct  of  the  kidney  and  of  the  bladder 
exhibits  singularly  irregular  forms  of  cells. 

The  Columnar  epithelium'  consists  of  a  single  layer  of  six-sided  col- 
umnar cells,  with  a  conical  prolongation.  The  broad  end  of  the  cells  is 
free,  the  sides  are  in  contact,  and  the  narrow  end  is  imbedded  in  a  pro- 
geny of  developing  cells.  The  columnar  cells  are  more  delicate  than 
most  other  kinds,  are  provided  with  granular  contents,  and  possess  a 
large  oval  nucleus.     Such  an  epithelium  is  found  on  the  mucous  mem- 

1  Scaly,   lamellar,  tabular,   flattened,  »  Cylinder,  prismatic,  conical,  or  tu- 
pavement,  or  tesselated  epithelium.              bnlar  epithelium ;  simple  columnar  epi- 

2  Tesselated  epithelium.  thelium. 
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tnttne  of  the  etomtch,  smftlt  and  large  inteHtJDM ;  in  many  glands,  ai  the 
tabular  glands  of  the  tntestineB;  iu  the  dncta  of  moit  glands ;  in  the 
gmll- bladder ;  and  in  the  urethra. 


KUd  csUa;  i,  imjmt  of  CO 

The  Ciliated  epithelium'  dif-     tiuutof  tning.h«iDrihrowiioir:  T.frH«>d*i< 
fen  from  the  precediog,  in  the  cells     «i««^umn"«"«."hibitLii»ititiriiiniiie4ri™; 
poaaeasmg  at  their  free  extremity  a     m  aii  puu 
number  of  exceedinglj  fine  Glament- 

ooB  appendages,  named,  from  their  resemblance  to  the  eyelsshes,  oil'ia.' 
These  are  processes  of  the  cell  wall  of  nniform  size,  and  during  life  are 
endowed  with  the  power  of  rapidly  and  incessantly  moving  backward 
and  forward.  This  ribratory  movement  is  always  uniform  and  waTe-like 
in  a  long  series  of  cells,  so  that  when  seen  over  a  surface  of  some  extent, 
it  reminds  one  of  the  morement  of  a  field  of  grain  ander  the  inflaence 
erf  a  gentle  breeze.  The  vibration  of  the  cilia  produces  currents  in  the 
llqnidB  in  contact  with  them,  and  thus  conveys  the  liquids  from  one  posi- 
tion to  another.  The  oil'iary  motion  even  continaes  for  some  time  after 
the  cells  have  been  scraped  from  the  membrane  of  which  they  form  a 
part;  and  the  resistance  of  the  liquid  to  the  vibrating  cilia  of  the  de- 
tached cells  causes  these  to  move  freely  about,  as  if  endowed  with  volun- 
tary power.  A  ciliated  epithelium  exists  on  the  mucous  membrane  of 
the  upper  part  of  the  nose  and  pharynx,  the  tympanum  and  Eaetachian 
tube,  the  larynx,  trachea,  bronchi  and  their  ramifications,  and  the  cavity 
of  the  uterus  and  Fallopian  tubes. 

The  epidennie  will  be  particularly  described  in  the  accoant  of  the 
skin. 


>  Tibratil*  epithallam. 


*  TibratiU  dlia;  jiWOm. 
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Bunueat  membntnft'  iB  a  thin,  homogeneoaB  layer,  or  one  deroid  of 
visible  structare,  eupporting  the  cellnlar  lajer  of  the  seroas  and  mneoBi 
membranes,  the  skin,  and  other  orgaiu  abon 
mentioned ;  and  resolving  itself  beDeath  into 
the  fibrous  layer.  In  some  instance*  it  ij  very 
distinct  and  readily  observed,  aa  in  the  nrin- 
iferona  tubalca;  in  Others  it  Gert*!nly  exists, 
bat  is  not  ho  easily  demonstrable  aa  in  the 
macouB  membranes  and  skin;  and  in  somt 
cases  it  is  so  difficult  to  detect,  that  in  sueh 
positions  by  many  its  existence  is  denied,  ai 
[.   in  the  liver. 

*"'"'i'^''!!,"T'f,1'  \\"t  The  flbrons  layer,"  situated  beneath  and 
di<ii;3,niii'i<i;  t.iDuoiEcciiii  fi,  supporting  the  basement  membrane  and  epi- 
bucnxiit  mfiiibrano;  fl,  niiniiii  thellal  lajeF,  is  cofflpoBed  of  RO  intertextiiii  of 
bundles  of  Sbrons  tissue  mingled  with  fine  net- 
works of  clastic  tisHuo.  This  layer,  for  the  most  part,  is  absent  in  the 
liver,  exists  in  very  small  quantity  in  the  kidneys,  is  well  developed  in 
other  glanda,  and  in  the  serous  and  mucous  membranes,  and  reaches  its 
greatest  extent  in  the  formation  of  the  dermis.  The  fibrous  layer  givts 
strength  and  stability  to  the  other  structures,  and  in  it,  or  In  a  correspond- 
ing position  if  it  is  absent,  the  blood-vessels,  lymphatics,  and  nerves  sn 
distributed,  and  never  penetrate  the  basement  membrane  or  epithelisl 
layer.  The  blood-vessels  forra  capillary  nets,  which  have  the  closest 
meshes  in  the  glands,  mucons  membranes,  lungs,  and  skin.  The  lym- 
phatics are  more  numerous  in  these  than  any  other  stmctnres.  ^e  nerv- 
ous supply  is  also  abundant. 

Most  or  perhaps  all  the  structures,  whose  elements  have  been  described 
above,  lose  the  superficial  portion  of  their  cellular  layer  from  time  to 
time,  which  is  as  constantly  renewed.  The  process  is  not  very  evident 
in  the  cellular  layer  of  glands,  nor  is  it  much  more  clear  in  the  pave- 
ment epithelium  of  serous  membranes  and  allied  structares.  The  colnin* 
nar  epithelium,  including  its  ciliated  variety,  exhibits  strong  evidences  of 
the  process,  but  it  is  most  strikingly  obvious  in  the  squamous  epithelinm 
and  the  epidermis. 

In  a  vertical  section  of  the  mucous  membrane  of  the  mouth,  the  celli 
of  the  epithelium  in  contact  with  the  basement  membrane  are  observed 
to  be  comparatively  soft,  polyhedral  f^om  mutual  pressure,  and  of  uniform 

>  StructureleiB,  or  nmorpbout  membrane;  homogeneous  layer;  membTaiia  iatv 
medU,  or  Umitinii  ptinkr;  or  limitary  membrane, 
<  Membrana  propria. 
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diameters;  the  layers  of  cells  in  succession  Increase  in  breadth  at  the  ex- 
pense of  their  depth;  and 

the  snperficial  cells  form  ^'®'  ^^• 

the  broad  thin  scales  char- 
aeteristic  of  the  squamous 
epithelium,  of  which 
dueds  or  flakes  are  con- 
stantly being  cast  off  while 
they  are  renewed  from  be- 
ne«kh. 

In  a  vertical  section  of      ^^^  ^'  ^  "■^**"  ^'  "■  '^^""  imamAiri  of  »■  Moun, 

highly  magnified.  1,  flbrotu  Uyeri  in  which  the  blood-veMoli  art 
the  mucous  membrane  of    dittribnted;  2,  bMement  layer;  8,  yoong  oelli  of  the  epitbeliiun; 

the    small    intestine,   SeV-     *.<>»<*•' «>»»»»nrf<«n«i*nto8calei;^ihr«l  of  eplthrtliimeMl 

off;  6,  a  siDi^e  scale,  Men  on  itt  broad  mrftee;  7,  a  dmilar  nala^ 

era!  layers  of  cells  are   Men  in  itt  thickneM. 
obserrable,  in  the  deeper 

part  of  the  epithelium,  in  yarious  stages  of  development,  from  the  simple 
Bi^eroidal  form  to  the  columnar  cells,  which  always  exist  in  a  single  layer 
at  the  free  surface  of  the  epithelium.  How,  or  whether  these  columnar 
epithelial  cells  are  shed,  has  not  been  positiyely  determined.  On  several 
occasions,  the  author,  in  some  examinations  of  the  structure  of  the  small 
mtestine  in  the  lower  animals,  has  observed  isolated  columnar  cells  ap- 
parently crowded  from  their  position  by  pressure  laterally  and  beneatJi, 
•8  represented  in  figure  184.  Perhaps  from  these  instances  we  may  not 
be  wrong  in  suspecting  that  the  older  or  effete  cells  are  thus  pushed 
one  after  another  from  their  place  by  the  more  vigorous  cells  around 
and  the  developing  ones  beneath. 


SEROUS  MEMBRANES. 

The  Seroui  membranes,^  named  from  the  character  of  the  liquid 
bathing  their  free  surface,  line  cavities  of  the  body  having  no  exterior 
communication,  and  are  therefore  closed  sacs.  They  serve  to  lubricate 
organs  which  move  upon  one  another,  and  in  many  instances  form  folds, 
which  retain  the  organs  in  their  position,  and  from  this  circumstance,  in 
some  cases  are  named  ligaments,  as  in  the  case  of  the  suspensory  liga- 
ment of  the  liver. 

The  serous  membranes  are  as  follows : — 

1.  The  two  pleura  lining  the  sides  of  the  thorax  and  investing  the  lungs. 

2.  The  pericardium  sarronnding  the  heart 

8.  The  peritoneum  lining  the  cavity  of  the  abdomen  and  reflected  upon  its 


1  MembranM  seroen. 
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4.  The  Taglnftl  tnnia  of  Mch  testicle. 

6.  The  AiBchDoid  membmDe  of  Uie  bnin  ud  ipinal  cord. 

6.  The  lining  membraae  of  the  Tentriclea  of  the  bnio. 

7.  The  ajDovial  membranes  of  the  joints. 
6.  The  BynoTial  bnrsee. 

9.  The  lining  membnne  of  the  Tucnlftr  system. 
10.  The  lining  membrane  of  the  labyrinth. 

In  the  relatioD  of  the  seroas  membraneB  to  the  conti^oni  parti,  oh 
portion  is  applied  npoa  the  interior  surface  of  the  carit;  it  lines,  and 
another  portion  is  reflected  npon  the  or^n  or  org&na  contained  witUi 
the  cavity.  The  farmer  is  named  its  pari'etal  or  liaJJiff  pwtin;  the 
latter,  ita  refleoted  or  vii'oeral  portion.  From  this  airangemeUt  tht 
oi^ns  are  not  contained  within  the  carity  of  the  Berona  sacs,  bat  m 
excluded  by  the  membrane  being  reflected  over  them. 
The  outer  surface  of  the  seroas  membrane  is  attached  to  the  neighbor 
p     -„  ing  parts  by  connective  tissne,  named  from  iU 

position  mb-Mroua  tiune;  the  inner  sni&ce  ii 
free,  smootji,  shining,  and  moistened  with  a 
serous  liquid  elaborated  by  the  tnembrans 
itself.  The  ftee  surfaces  of  the  parietal  asd 
reflected  portions  of  the  serosa  membrane  oone 
into  contact,  so  that  the  organa  eaaiJj  ud 
smoothly  move  npon  one  another,  and  against 
the  walls  of  the  cavity  containing  them;  the 
movement  being  facilitated  by  the  liqnid  Inbti- 
eating  the  sarfacea. 

The  liquid  of  the  serous  cavities  resembles 

the  serum  of  the  blood  in  appearance  and 

'™^   composition,  but  in  some  instances  is  more 

viscid,  as  in  the  case  of  that  of  the  synovial 

membranes. 

The  sub-serous  connective  tissue  usually  at> 
piM»;T,(»Tiijoru]oiii™*,  taches  the  serous  membranes  closely  to  the 
adjacent  parts.  In  the  case  of  the  arachnoid  membrane  attached  to  die 
pla  mater,  it  consists  of  scattered  bands,  the  ntb-araoh'noid  tiwiw,  with 
the  intervals  occupied  by  a  liqnid  like  that  contained  within  the  cavity 
of  the  arachnoid  membrane. 

When  serous  membranes  invest  the  interior  snrface  of  fibrous  mem- 
branes, as  in  the  case  of  the  arachnoid  and  dura  mater,  and  the  sennu 
and  fibrous  pericardium,  the  two  together  are  often  named  flbro  laroiii 
memhranei. 

The  serous  membranes  are  thin,  transparent,  and  colorless,  moderately 


iBBOUS  MBMBRANE8.  265 

strong,  extensible  and  elastic.  In  strnctnre  they  consist  of  one  or  more 
layers  of  pavement  epithelium  composed  of  six-sided  ceils ;  a  thin  base* 
ment  membrane,  and  a  layer  of  fibrous  tissue  with  mingled  elastic  fibres. 
The  blood-vessels  are  comparatively  few,  and  form  capillary  nets,  with 
wide  meshes,  in  the  fibrous  layer.  Numerous  lymphatics  and  fine 
plexuses  of  nerves  also  pervade  the  latter,  though  the  serous  membranes 
are  quite  devoid  of  sensibility  in  a  condition  of  health.  The  liquid  of 
Berons  membranes  consists  of  water,  with  from  one  to  six  percentage 
of  albumen,  chloride  of  sodium,  and  phosphate  of  soda  and  lime. 

Syno'Tial  membranei^  line  the  interior  of  the  joints,  but  do  not  cover 
the  articular  cartilages.  Their  lubricating  liquid,  named  syno'via,'  is 
more  viscid  than  the  liquid  of  other  serous  membranes.  At  the  margin 
of  the  articulations  the  membrane  frequently  forms  one  or  more  folds 
containing  fat,  and  named  synovial  fringes.'  These  are  yellow  or  red- 
dish yellow,  more  vascular  than  other  portions  of  the  synovial  membrane, 
and  apparently  more  active  in  the  production  of  synovia. 

Syno'vial  bnr'ss^  occur  where  muscles  or  tendons  move  upon  bones, 
fibro-cartilages,  or  ligaments,  or  frequently  upon  one  another.  In  many 
positions  they  appear  as  simple,  flattened  spheroidal  sacs,  tightly  adhe- 
rent by  one  side  to  the  moving  organ,  and  by  the  other  side  to  the  part 
against  which  the  organ  moves.  Instances  of  this  kind  are  seen  in  the 
bursa  beneath  the  deltoid  muscle,  and  that  between  the  insertion  of  the 
biceps  flexor  tendon  and  the  tuberosity  of  the  radius. 

When  tendons  move  through  grooves  of  bones,  or  beneath  annular  or 
Taginal  ligaments,  the  synovial  bursa'  lines  the  groove  or  canal  and  is 
thence  reflected  upon  the  tendons.  In  the  vicinity  of  joints  the  bursss 
often  communicate  with  their  cavity. 

In  positions  in  which  a  number  of  tendons  move  upon  one  another,  as 
in  the  case  of  the  flexor  tendons  in  the  vicinity  of  the  wrist,  a  highly 
extensible,  fibro-elastic  membrane*  is  folded  around  and  among  them, 
which  appears  to  have  the  same  function  as  the  synovial  burse,  but 
presents  no  trace  of^an  epithelium.  Beneath  the  skin  also  in  certain 
positions,  as  between  that  of  the  elbow  and  the  olecranon,  or  that  of 
the  knee  and  the  patella,  pouches^  exist,  apparently  of  the  nature  of 

1  CapsuUB  synovUleB.  ^  Buraes  mucoB» ;    b.  m.  vesioulares ; 

s  Mucilago;  humor,  unguentum,  smeg-  b.  or  capsulse  synoyiales;  sacci  mucosi; 

ma,  axungia,  gluten,  or  humidumnatiyum  synoTial  crypts  or  folliolea;  blennocys- 

articulonim; hjdrarthrus; arthrohydrine.  tides;  Yesicas  unguinosas  tendhium. 

*  Synovial  glands  of  Havers;  Hayer-  *  Vaginas  synoyiales  or  mucilaginosao. 

Bian  glands;  glandulsB  artioulares;  syno-  *  Bursas  mucosas  tendinosie. 

vial  fimbrin;  plictB  synoyiales,  adiposn,  ^  B.  m.  subcutaneas. 
or  vasoolosas ;  ligamenta  mucosa. 
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synoYial  burssB.    These  have  a  ragg^-looking  internal  sniAce  deroid 
of  an  epithelinm. 

MUCOUS  MEMBRANES. 

Huooiu  membranef,  though  possessing  common  physical  or  anatomical 
elements,  like  the  serous  membranes,  differ  in  most  other  respects.  They 
line  internal  cavities  and  passages  communicating  with  the  exterior, 
together  with  various  receptacles  and  glandular  ducts  opening  on  the 
surfaces  of  the  former.  They  never  form  completely  closed  sacs,  as  the 
serous  membranes,  and  are  all  continuous  with  one  another  and  the  skui. 
Habitually  exposed  to  the  contact  of  materials  foreign  to  their  sLruclure, 
such  as  food,  air,  dust,  the  secretions  and  excretions  of  glands,  their  free 
surface  is  bathed  with  a  viscous  liquid  named  mncnt,  which  ia  nsoaUj 
more  consistent  than  the  liquid  of  serous  membranes. 

Mucous  membrane  lines  the  cavity  of  the  nose  and  its  commnnlcatmg 
sinuses,  the  front  of  the  eye  and  the  lachrymo-nasal  duct,  the  tympanum, 
mastoid  sinuses  and  Eustachian  tube,  the  mouth,  pharynx,  cesophagus, 
stomach,  and  intestines,  the  larynx,  trachea,  bronchi  and  their  ramifica- 
tions, the  salivary,  pancreatic,  and  bile  ducts,  and  the  gall-bladder,  the 
pelvis  of  the  kidneys,  ureters,  urinary  bladder  and  urethra,  the  semi- 
nal ducts  and  vesicles,  the  vagina,  uterus,  and  Fallopian  tnbes,  and 
the  ducts  of  the  mammary  glands.  From  their  isolation,  all  these  mu- 
cous membranes  together  are  divided  into  three  groups,  generally  desig- 
nated as  the  gastro-pulmonary,  genito-urinary,  and  mammary  nmooui 
membranes.  At  the  edges  of  the  eyelids,  nostrils,  mouth,  anas,  vulva, 
urethra,  and  orifices  of  the  milk  ducts,  the  mucous  membranes  become 
continuous  structures  with  the  skin. 

All  the  mucous  membranes  possess  a  ft^e  surface  formed  of  an  epithe- 
lium resting  on  a  basement  membrane,  beneath  which  is  a  fibrous  layer 
adhering  to  the  contiguous  parts  by  connective  tissue,  named  from  its 
position  the  submucous  tissue.^  In  the  hollow  viscera  the  latter  forms 
an  abundant  and  distensible  layer,  permitting  considerable  enlargement 
of  the  visceral  cavities,  as  in  the  case  of  the  stomach  and  urinary  blad- 
der. In  contraction  of  organs  lined  with  mucous  membrane  this  be- 
comes rugose,  or  thrown  into  folds,  which  are  effaced  on  distention. 
These  folds,  however,  should  not  be  confounded  with  others  of  a  perma- 
nent character  existing  in  some  of  the  mucous  membranes,  as  for  instance, 
the  val'vulsB  conniven'tes  of  the  small  intestine. 

The  mucous  membranes  are  less  transparent  in  general  than  the  serous 

^  TextuB  cellularis  submuoosus ;  tunica  ceUularifl;  fibrous  coat;  eellalmr  eoat. 


THE  GLANDULAR  S78TSM.  267 

membranes ;  are  more  yascular,  and  are  also  well  supplied  with  lym- 
phatics and  nerTes.  They  vary  from  a  white,  grayish  white  and  pale 
pink,  to  dark  red,  the  shade  or  depth  of  redness  depending  mainly  on 
the  amount  of  blood  supplied.  Excitation  heightens  their  color,  and 
contact  with  the  air  fayors  their  permanent  redness. 

Nearly  all  mucous  membranes  are  abundantly  supplied  with  minute 
glands  imbedded  in  their  fibrous  layer  or  the  contiguous  submucous 
tissue,  and  opening  on  their  free  surface. 

The  epithelium  of  mucous  membranes  presents  most  of  the  varieties 
of  cells  which  have  been  described.  Those  provided  with  a  columnar 
epithelium  are  usually  softer  and  more  moist  than  the  others.  The  base- 
ment membrane  and  fibrous  layers  of  structure  are  sufficiently  evident  in 
all  mucous  membranes. 

Kuent,  the  material  elaborated  by  the  mucous  membranes,  and  appa- 
rently by  many  of  their  glands,  is  a  clear,  colorless,  transparent,  viscid 
liquid,  frequently  rendered  more  or  less  turbid  by  cast-off  epithelial  cells, 
and  isolated  nuclear  bodies,  commonly  called  mucons  corpuscles.  It  is 
composed  of  water,  the  peculiar  organic  principle  mucosin,  and  alkaline 
salts. 

THE  GLANDULAR  SYSTEM. 

The  name  of  Oland  has  been  indiscriminately  applied  to  almost  every 
rounded,  massive  organ,  if  it  was  only  supposed  to  elaborate  certain 
liquid  materials  firom  the  blood.  Thus  the  liver,  which  produces  the 
bile,  the  thyroid  body  whose  office  is  unknown,  the  rounded  masses  situ- 
ated in  the  course  of  the  lymphatics,  and  the  pituitary  body,  a  portion 
of  the  brain,  have  all  been  and  yet  continue  to  be  called  glands.  In 
this  confusion  of  parts  with  one  general  name,  it  is  our  object  at  present 
only  to  describe  those  which  are  commonly  distinguished  as  the  true 
glands.  These  may  be  defined  to  be  organs  which  elaborate  firom  the 
blood  liquid  matters  poured  forth  by  one  or  more  ducts  or  orifices  open- 
ing on  the  surface  of  the  mucous  membranes  or  skin.  The  material 
elaborated  by  a  gland  is  called  a  secretion,  and  the  same  name  is  given 
to  the  act  of  elaboration.  If  the  secretion  is  to  be  rejected  from  the 
body  as  useless,  it  is  also  called  an  excretion.  The  term  secretion  is 
likewise  applied  to  mucus  and  serum,  and  to  the  elaboration  of  these  by 
their  appropriate  membranes. 

In  general,  the  glands  may  be  described  as  consisting  of  a  tube  or 
series  of  tubes  of  basement  membrane  lined  with  nucleated  cells,  and  in- 
Tcsted  externally  with  a  fibrous  layer  in  which  are  distributed  the  blood- 
vessels from  which  the  glands  elaborate  their  secretions.    The  difference 
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in  the  complexity  and  extent  of  glands  depends  nuinly  on  tike 
in  nomber,  lengtJi,  and  arrangement  of  the  tabes. 


rig.  iDO. 

f 
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li  tht  bHnmrnl  [ 
of  tha  flpirs  3 
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iiudDiir  •p[ihi:iiiua  The  simplest  form  of  a  gbod 
IT  craHnn™  Una  s,  congists  of  »  shoft,  Straight  tube, 
he  Biiniu  tiinw  ^  closed  at  One  end,  and  opening  at 
.irtbow  which  mp-  the  other  npon  tiie  surface  of  a 
mncoas  membrane,  as  instanced  ii 
the  tabular  glands  of  the  small  intestines.  The  complexity  is  slightlj 
increased  if  the  tabe  is  dilated  into  a  pnrse-like  pouch,  as  in  the  simple 
sebaceons  glands  of  the  skin. 

If  the  simple  tube  or  pouch  is  divided  at  bottom  into  two  or  mon 
similar  parts,  the  complexity  is  increased  according  to  the  number  of 
the  latter,  as  seen  in  the  gastric  glands,  and  compound  sebaceous  glands 
of  the  skin. 

The  glandular  tube  may  be  rendered  complex  by  becoming  more  or 
less  elongated  and  convoluted,  as  in  the  case  of  the  sweat  glands;    If 
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the  tube  divide  and  Babdivide,  and  the  ultimate  branches  become  elon- 
gated and  convoluted,  the  gland  is  rendered  complex  according  to  thi 
extent  of  branching  and  convolution,  as  exemplified  by  the  kidneys  and 
testicles. 
If  the  glandular  tube  divide  and  subdivide,  and  the  temalnal  btanehet 
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dilate  into  Yeaicles,  a  complex  arrangement  is  produced  reBcmbling  in 
appearance  a  bunch  of  g^pes,  as  represented  in  the  constmction  of  the 
saliTarj  glands.  If,  on  the  other  hand,  the  branching  tubes  form  a  net- 
work, a  complex  arrangement  results  such  as  is  seen  in  the  construction 
of  the  liyer. 


Fio.  198. 


Fio.  194. 


Fio.  196. 


J^.IU.  Glahv  09  COMJIMX  Fouf;  the  tnbM  bnaching  and  the  termfiiftl  ones  conrolnted  and  dilated 
•t  the  •xtremities.    1,  main  tnbe  or  duet ;  2,  branchee;  8,  oonToluted  portions  dilated  at  the  extremities. 

JP^.  11M.  GLAim  or  oommju  lonii,  whoee  arrangement  reennhles  that  of  a  bonoii  of  grapes.  1,  duct; 
%  hnuiehes  ending  in  Teslcles;  8,  branch  of  another  lobnle. 

^iff,  106.  Olahd  or  COM PLKX  cBAEAcm  in  which  the  tubes  anastomose,  and  thus  form  a  net-work 
It  duet;  2,  net- work  of  tubes. 

The  glands  may  be  classified  according  to  their  structural  arrangement, 
though  it  should  be  fairly  understood  that  the  different  forms  are  not 
separated  by  trenchant  characters,  but  pass  by  gradations  into  one 
another.  The  principal  forms  are  as  follows:  the  tubular,  racemose, 
couYoluted,  and  reticular  glands. 

The  Tubular  glands  consist  of  simple,  straight  or  slightly  tortuous 
tubes  closed  at  one  end,  and  opening  at  the  other  on  the  surface  of  a 
mucous  membrane.  They  are  usually  short,  of  uniform  diameter  through- 
out, or  slightly  dilated  toward  the  closed  extremity ;  or  in  the  latter  po- 
sition they  may  divide  into  several  tubular  offsets  or  prolongations. 
They  are  imbedded  in  the  fibrous  layer  of  mucous  membranes,  and  in 
most  instances  are  provided  with  a  columnar  epithelium,  besides  the 
basement  membrane  and  fibrous  coat.  Such  are  the  tubular  glands  of 
the  larg^  and  small  intestine,  the  gastric  glands,  and  the  tubular  glands 
of  the  nose  and  uterus. 

The  FoUie^ular  glands,  intermediate  to  the  former  and  the  succeeding 
Tariety,  and  passing  insensibly  from  one  into  the  other,  are  composed  of 
one  or  more  purse-like  pouches  lined  with  a  spheroidal  epithelium. 
When  the  pouches  are  numerous,  they  are  usually  collected  into  small 
groups  or  lobules  opening  into  a  common  canal  or  dnot,  which  conveys 
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the  secretion  to  the  sorhce  of  the  skin  or  mocoiu  membnuie.  To  Ui 
varictf  belong  the  aebaceone  glands  of  the  skin,  the  folllcntar  g^udi  of 
the  root  of  the  tongae,  soft  palate  and  phsrynz,  and  the  tonsil*. 

The  Bke'emote  glaada  are  named  from  their  stmctare  resembling  ti 
arrangement  the  appearance  of  a  raceme  or  cluster  of  grapes.    Is  tkt 
construction  of  sach  glands,  a  tube  divides  and  Babdiridea,  tod  tbe 
smallest  branches  communicate  with  resicniar  dilatations  lined  viA 
spheroidal  secreting  cells,  rendered  polyhedral  from  matnal  presnin, 
Oroapa  of  vesicles  and  their  associating  tnbes,  which  may  be  compartd 
with  the  small  clusters  of  a  bunch  of  grapes,  are  named  lobvlM.    In  Utt 
Gonstrnction  of  a  large  racemose  gland,  the  latter  are  associated  in  stOi 
larger  portions,  a  nnmber  of  which  together  may  form  the  largest  dJTi> 
sions  or  lobei  of  the  gland. 
The  simplest  racemose  glands  present  a  striking  resemblance  to  a 
bnnch  of   grapes,  but   the   more  compoond 
Fw.  IM.  glands,  or  those  consisting  of  a  onmber  of 

lobales  and  lobes,  are  modified  in  form  troni 
mntnal  pressare.  The  commencing  resicles 
are  polyhedral,  the  lolsnles  and  lobes  an 
pyramidal,  and  the  whole  are  associated,  by  in- 
tervening connective  tissue,  into  a  more  or  Icai 
solid  moss.  The  tnbes  or  diioti,  wliich  collect 
the  secretion  from  the  commencing  Tesiclei, 
finally  emerge  from  the  lobnles  and  collect  into 
itriiuiH  mmpanii  of  ih>  ii-rniiiui  a  principal  duct,  or  sometimes  several,  issning 
^ioiu  0/  ifaa  ducu,  ending  Id  f^.^^^  ^^^  gland  and  Opening  on  some  mncou 
membrane. 
The  dact  or  dncts  of  the  racemose  glands  have  Sbrons  walls  lined  with 
mucous  membrane,  usually  provided  with  a  columnar  epithelinm.  A  few 
of  the  principal  ducts  in  addition  are  ftimished  with  nnstriated  mnscolar 
fibres. 

To  the  racemose  glands  belong  the  pancreas,  the  salivarj  glands,  the 
lachrymal  gland,  the  labial,  bnccal,  palatine,  lingnal,  phaJTngeal,  ceso- 
phageal,  and  duodenal  glands,  the  tracheal  and  bronchial  glands,  the 
vaginal,  prostatic,  and  urethral  glands. 

The  CosTolnted  glands  are  composed  of  simple  or  branching  tubes, 
which,  at  their  commencement,  are  enrolled  upon  themselves  or  convoluted 
into  masses.  The  simplest  forms  are  the  sweat  glands;  the  compoond 
forms  are  the  kidneys  and  testicles. 

The  only  gland  exhibiting  a  reticular  arrangement  in  ita  intimate 
etmcture  is  the  liver.  This  organ  is  divided  on  the  surface  into  several 
lobes,  and  these  are  composed  of  an  aggregation  of  small  and  closely 
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adherent  polyhedral  lobvlea  or  aoinL  Independently  of  the  blood-yes- 
aela,  the  acini  consist  of  a  net- work  of  polyhedral  glandular  cells;  but 
whether  they  occupy  the  interior  of  tubes  of  basement  membrane,  as  in 
other  glands,  is  still  a  point  which  remains  undetermined  to  the  satisfac- 
tion of  most  anatomists.  Ducts  proceeding  from  the  acini,  as  in  other 
secretory  organs,  conyerge  to  trunks  composed  of  fibrous  walls,  with  a 
lining  of  mucous  membrane. 

The  glands  are  most  richly  furnished  with  blood-vessels,  which  form 
nets  around  or  among  the  glandular  tubes.    They  likewise  pos- 
numerons  lymphatics,  and  are  also  supplied  with  nerves. 


UNSTBIATED  MU8CULAB  TISSUE. 

Most  of  the  hollow  viscera,  including  the  vascular  system  and  a  few 
other  parts,  are  provided  with  muscular  layers  of  a  different  structure 
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1,  fttun  th«  imall  Intoitine;  2;  from  the  mlddla  coat  of  an  artery;  8, 


from  that  already  described,  and  named,  in  contradistinction,  the  unstri- 
ated  mnsoular  tissue.^  The  unstriated  muscular  fibres  of  the  latter 
consist  of  fusiform,  rounded,  or  slightly  prismoid  columns  or  bands, 
varying  considerably  in  the  proportions  of  length  and  breadth  in  the 
different  organs.  They  range  from  the  ^^  to  the  j^^  of  a  line  in  length, 
are  faintly  yellowish  or  colorless,  homogeneous,  or  indistinctly  granu- 
lar, and  present  no  trace  of  transverse  striation.  They  consist  of  single, 
elongated  cells,  pointed  at  the  extremities,  and  always  provided  with  a 
central,  oblong  oval  nucleus. 

The  unstriated  muscular  fibres  are  usually  associated  into  fasciculi, 
and  these  are  arranged  into  layers  or  membranes,  having  a  yellowish- 
brown  appearance.  These  muscular  layers  are  abundantly  supplied  with 
blood-vessels  and  nerves,  which  have  the  same  general  arrangement  as 
in  the  striated  muscles.  The  unstriated  muscular  tissue  is  excited  to 
contraction  usually  through  reflex  impressions,  but  may  also  be  excited 
by  the  direct  impression  of  most  of  the  stimuli  operating  on  the  striated 
mnacles,  except  the  will. 


1  Unflriped,  or  non-ttristed  muscular  tissue  or  fibres ;  smooth  muscles,  or  mns- 
eulftr  fibres ;  organio  musouUur  tissue  or  fibres ;  muscular  tissue  of  organic  life. 


2T3  UNSTBUTED  MUSCULAR  TISSUE. 

Fnstriated  moscalar  tissue  constitates  the  mnscnlar  coat  of  tk 
stomach,  small  and  large  intestine,  and  the  moscalar  fibres  noticed  in 
the  mucous  membrane  of  these  organs.  A  thin  layer  is  also  found  ob 
the  gall-bladder  and  in  certain  glandular  ducts.  It  forms  the  muscnlir 
coat  of  the  urinary  bladder,  the  walls  of  the  uterus,  and  a  layer  to  the  Ftl- 
lopian  tubes,  vagina,  and  urethra.  In  association  with  elastic  tissue,  it 
composes  the  middle  coat  of  the  blood-vessels  and  lymphatics,  and  for* 
ther  constitutes  the  muscular  structure  of  the  trachea,  bronchi  and  their 
ramifications.  Finally,  it  forms  the  dartos  layer  of  the  scrotum,  and  ig 
found  in  other  parts  of  the  skin,  especially  in  the  walls  of  the  odoriferoai 
glands  of  the  axills. 


CHAPTER  YI. 

THE  ALIliENTABY  APPARATUS. 

Thv  Alimentary  apparatus  consists  of  the  aliment'ary  oanal,^  to- 
gether with  a  number  of  accessory  organs.  The  former  comprises  two 
divisions,  of  which  one  is  constituted  by  the  mouth  and  the  org^s  of 
deglnti'tion,  consisting  of  the  pharynx  and  oesophagus;  the  other,  by 
the  digef 'tive  organi,'  contained  within  the  abdomen,  and  composed  of 
the  stomach  and  the  small  and  large  intestines.  The  accessory  organs 
are  those  of  mastioa^tion,  consisting  of  the  teeth,  jaws,  and  appropriate 
muscles,  and  the  tongue,  salivary  glands,  pancreas,  and  the  liver. 

THE  MOUTH. 

The  Month'  is  the  space  included  between  the  lips  in  front,  the 
pharynx  behind,  and  the  cheeks  at  the  sides.  Above,  it  is  bounded  by 
the  roof  or  palate,  inclosed  by  the  upper  teeth  and  alveolar  arch ;  below, 
is  its  floor,  upon  which  rests  the  tongue,  included  within  the  lower  teeth 
and  alveolar  arch.  The  closed  jaws  and  teeth  divide  the  mouth  into  two 
portions :  the  narrow  interval^  between  the  lips,  cheeks,  and  the  jaws, 
and  the  larger  cavity  within  the  latter,  containing  the  tongue. 

The  cavity  of  the  month,*  except  on  the  teeth,  is  everywhere  invested 
with  a  highly  vascular  mucous  membrane,  provided  with  a  squamous  epi- 
thelium. It  is  also  furnished  with  conical  papille,  for  the  most  part 
minute  and  concealed  beneath  the  epithelium,  except  at  the  margins  of 
the  gums,  and  more  especially  on  the  upper  surface  of  the  tongue,  where 
they  become  conspicuous  as  the  chief  organs  of  taste. 

The  Onms*  consist  of  reflections  of  the  oral  mucous  membrane  upon 
the  alveolar  arches.  They  closely  adhere  to  the  periosteum  beneath,  and 
form  circular  doublings  or  collars  around  the  necks  of  the  teeth,  with 
which  they  are  intimately  connected. 

^  Canalis,  tubus,  or  ductus  alimenta-'  'Os;  stoma;  cavum  oris, 

rius,  cillarius,  digestiyus,  or  intestino-  <  Vestibulum  oris, 

mm ;  digestive  canal ;  intestinal  canal ;  >  Cayum,  or  spatium  oris, 

primes  Ties.  *  Qingiyas ;  camicula ;  ula. 

*  Organon  digestionis. 

18  (2Y8) 
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The  Lip<'  are  separated  by  the  oral  fiiaure,'  ihe  exlremitit'S  of  wliich 

coDstitote  the  oial  angles  or  commisEOieB,'     Besides  the  exterior  iIbb. 

with  its  gabjacent  counc'etive  tissue  and  fat,  the  lips  arc  composed  of  »wi. 

ons  museles  converging  to  and  surrounUiug  the  oral  fissare,  together  willi 

Fin,  UiB. 


mlomBofllKiii 


«f  thta  Uttv;  IS,  genioglopnU  nmH 


twna  Uw  two!  4.  pralungatliiD  of  the  uibI  cuiIIuki'  mlong  t] 
hp  bOK-,  A^iuidillB  oniitiu;  TtlnftrkiF  nnatui:  B,fpbnHd 
«Ti(7p  commuDlcAtliig  witU  the  pharynx;  10,  urifloe  ot  Ih* 
^  phufni!  IZ.*>ft  [mIiiK,  niiltiig  belaH  IdUh  uvbU;  13.  lutciriil  uT  lli*n«tn 
vi;  11,rDdrur  thn  innnlh.  or  hu\J  pulklii;  IB,  coDunuDlonou  of  tba  Brllj  ntlte 
J  btlwnn  Ifasjm  and  chtek;  la,  longnc;  17,  Bbroiu  pulllion  in  Um  udlu  Nsi 
~  cnloJiTohlmiiKlK!  3D.Dil»4ij*iiliniwl<i;  2I,u>t<s«irWir 
or  thn  palite;  23,  bmiU ;  34,  25,  door  or  (ba  fboes;  St.  S, 
Dicte  or  lh>  Ihtii!  SO,  cpigtoCtb;  31.  hjidd  Uaf;  SXB. 
•1  iS(i.3a,i:ri«iidcvlJlagii;  OT,  •a»l  niaDilmiis. 


>  Sing.:  labium;  pL;  Ubia;  iBbruni, 
cboiloB;  upper  and  undvr  lip;  nnocbct- 
loa  mnd  oatuclieilus. 

'  RimB,  spcrtura,  oritifiuni,  or  hiatue 
oris;  08;  peiistomium. 


'  AngleB.  or  cuniniisgurea  of  Ui«  mouth 

or  of  Ibi  lipa 
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the  lining  mucous  membrane  and  a  number  of  glands.  The  orbicular 
muscle  borders  the  oral  fissure  or  orifice  of  the  mouth,  and  is  covered 
by  thin  skin,  gradually  passing  into  mucous  membrane.  Between  the 
lips  and  jaws,  in  the  median  line,  the  mucous  membrane  forms  doublings, 
named  the  superior  and  the  inferior  labial  frsD^nnm.^ 

The  Cheeks'  have  a  composition  similar  to  the  lips,  and  their  princi- 
pal muscle  is  the  buccinator.  At  their  back  part  they  include  the  ramus 
of  the  lower  jaw  and  its  muscles,  and  also,  usually  between  these  and  the 
buccinator  muscle,  a  mass  of  soft  adipose  tissue. 

Beneath  the  mucous  membrane  of  the  lips  and  cheeks  there  are  numer- 
ous small,  rounded,  pinkish  racemose  glands,  opening  by  their  ducts  into 
the  month,  and  named  from  their  position  the  labial'  and  buccal  glands.^ 
Though  they  are  supposed  to  secrete  mucus,  their  office  has  not  been 
satisfactorily  determined. 

The  Palate,  or  roof  of  the  month,^  comprises  two  parts,  called  the  hard 
and  soft  palate. 

The  Hard  palate'  is  deeply  vaulted,  and  is  lined  with  a  smooth  mu- 
cous membrane,  except  at  its  fore  part,  where  it  is  roughened  by  trans- 
yerse  ridges.  It  is  divided  by  a  faintly-marked  median  line,^  ending  in  a 
small  prominence,  corresponding  with  the  position  of  the  incisive  fora- 
men. Its  osseous  basis  is  formed  by  the  palate  plates  of  the  superior 
maxillary  and  palate  bones,  to  which  the  mucous  membrane  adheres  by  a 
dense  layer  of  fibrous  tissue,  containing  numerous  small  racemose  glands, 
named  from  their  position  the  palatine  glands.' 

The  Soft  palate'  is  composed  of  a  doubling  of  mucous  membrane,  in- 
closing a  fibro-muscular  layer,  together  with  many  small  racemose  and 
follicular  glands.  It  projects  as  a  freely  movable  partition  obliquely 
downward  and  backward  from  the  hard  palate,  between  the  mouth  and 
posterior  nasal  orifices. 

The  U^Yola^'  is  the  small,  tongue-like  appendage  projecting  from  the 

1  Fnenum,  or  fraBnuliun  labii  superi-  velum  palatinum,  pendulum,  or  staphyli- 

oris  et  inferioris.  num ;  relum  paUti,  or  pendulum  palati ; 

'  GknsB ;  malfls.  pendulum,  or  claustrum  palati ;  pendu- 

*  GlandulA  labiales.  lous  veil  of  the  palate. 

*  OlandulfB  buocalee.  ^^Uva;    uvigena;   uvigera;  etaphyle; 

*  Palatum ;  fossa  palatina ;  uraniscos :  columella,  or  columna  oris ;  sublingua ; 
hyperoa.  tintinnabulum ;  gargarlon ;  gurgulis ;  in- 

*  Palatum  durum,  or  stabile.  terseptum ;  processus,  or  cartilago  uvi- 
^  Raphe.  fer;  pinnaculum  fomicis  gutturalis;  hi- 

*  OlanduUs  palatinss.  mas;  plestrum;  pap  of  the  throat;  the 

*  Palatum  molle,  mobile,  or  pendulum;  palate. 
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middle  of  the  soft  palate,  and  consists  of  a  pair  of  muscles  inclosed  is  a 
pouch  of  mucous  membrane. 

The  Half  arches  of  the  Palate  are  two  crescentic  folds  of  mucou 
membrane,  inclosing  muscular  fasciculi,  and  diverging  from  the  base  of 
the  uvula,  on  each  side  of  the  palate,  outward  and  downward,  one  to  the 
side  of  the  tongue,  the  other  to  the  side  of  the  pharynx.  The  anterior 
pair  inclose  the  palato- glossal  muscles,  and  together  constitute  the 
anterior  palatine  arch;^  the  posterior  pair  inclose  the  palato-pharyngeil 
muscles,  and  constitute  together  the  posterior  palatine  ardL* 

The  Fau'ces*  are  the  straits  or  passage  leading  from  the  month  to  the 
pharynx,  and  correspond  with  the  space  included  between  the  palatme 
arches. 

The  Ton'sils^  are  two  glandular  organs,  about  the  size  and  shape  of 
an  almond  kernel,  situated  one  on  each  side  of  the  fauces,  inclosed  in 
the  triangular  recess  between  the  half  arches  of  the  palate.  They  are 
in  contact  externally  with  the  superior  constrictor  muscles  of  the  pha- 
rynx, and  move  with  the  contraction  of  these  muscles.  Their  surface 
toward  the  fauces  presents  a  coarsely  reticular  appearance,  due  to  a 
number  of  large  orifices  communicating  with  pouches,  in  the  bottom  of 
which  the  orifices  of  smaller  pouches  are  visible.  They  are  large  com- 
pound follicular  glands  of  peculiar  constitution. 

Simple  foUic^ular  glands  of  the  same  character  as  the  tonsils  occupy 
the  floor  of  the  fauces  or  the  root  of  the  tongue,  the  palate,  and  the  pha- 
rynx. These  are  distinguished  as  rounded  prominences  of  the  mucous 
membrane,  with  an  orifice  communicating  with  the  month  or  pharpx. 
They  consist  of  a  purse  or  bottle-like  inflection  of  the  mucous  mem- 
brane, and  contain  in  their  thick  walls  of  submucous  tissue  a  number  of 
spheroidal  capsules  or  vesicles  resembling  in  composition  the  solitary 
glands  of  the  intestines.  The  tonsils  differ  from  the  simple  follicular 
glands  only  in  their  compound  form,  or,  in  other  words,  they  consist  of 
an  aggregation  of  such  bodies  as  constitute  the  glands  just  named. 

The  recesses  of  the  tonsils  and  simple  follicular  glands  ordinarily 
appear  to  elaborate  mucus,  which  lubricates  the  fauces  in  the  passage  of 
food.     Under  the  influence  of  cold,  these  glandular  organs  are  very  sus- 

'  Arcus  palatinus  anticus;   a.  palato-  ^  Sing.:   tonsilla;  amygdala;  paristh- 

glossus.  mia ;  tola ;  spongos ;  antias ;  amphibmi- 

'  Arcus  palatinus  posticus ;  a.  palato-  chium ;   glandula  colli ;   almond  of  the 

pharyngeus.  throat  or  of  the  ear. 

*  Isthmus  of  the  fauces ;  i.  faucium ; 
claustrum  gutturis. 
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eeptible  to  inflammation  and  chronic  enlargement.  In  the  nnhealtb; 
condition  their  recesses  frequently  become  filled  with  a  dirtj-white 
tallow-like  matter,  which  is  from  time  to  time  expectorated  in  the  form 
of  small,  ronnded  balls. 
These,  when  crashed,  ex- 
hale a  heavy,  disagreeable 
odor,  indicating  a  source 
of  foni  breath,  independ- 
ent of  the  more  ordinary 
one.  The  material  exam- 
ined beneath  the  micro- 
scope exhibits  notbing  hot 
squamous  epithelial  cells, 
together  with  some  oil 
globules,  and  minute,  par- 
asitic, filamentous  plants. 


am:  h  p^Un  tmbeitded  li 
krk  nil  or  the  lUnd  oamp 
L>r  lb«(lud;  (.ttoailtji/apllbcll 


mbllng  Uh  taUOrj  gludi  if  lli* 


MUSCLES  OF  THE  PALATE  AND  FAUCES. 

The  Eleva'tor  of  the  Palate'  is  a  thin,  flat  muscle,  which  arises  Ih>m 
the  end  of  the  petrous  portion  of  the  temporal  bone  and  the  contiguous 


Bf ;  i,  tMunr  of  Um  piUIa,  winding  unniDd  Ihe  > 

lh«  loA  pUita;  S,  nrnlu  mmcla;  *,  Ki 
l« ;  4,  put  at  Lh«  wf 


of  the  iBtanuU  pttiriold 
lb*  i  t,  origin  of  lb*  paUlo- 
BDOMiiclgt  of  Uh  pbwrnii 


T,  olcnwl  pl«7gDld  much 

'  M.  l«TMor  pftlftli  mollis;  m.  Mlpiogo-atapbjliouB ;  m.  ».-■.  intemus ;  m.  p«l 
•alplDgo-iUphjitiauB ;  m.  pterygo-Bt&phflinus  exlernua;  m.  spheao- staph j  11  dus: 
■pheiii>-p«J»tiiiua ;  m.  p«ristKphjliniu  intemus  superior;  m.  palro- staph jlinus. 
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portion  of  the  Eustachian  tube,  and  descends  at  the  side  of  the  posterior 
nasal  orifice  to  expand  in  the  stmctare  of  the  soft  palate. 

The  Ten^sor  of  the  Palate^  is  a  narrow  mnscle  arising  from  the  foua, 
at  the  root  of  the  internal  pterygoid  process,  and  from  the  contigaou 
portion  of  the  Eustachian  tube.  Descending  at  the  inner  side  of  tlie 
pterygoid  fossa,  it  terminates  in  a  tendon  which  winds  around  the  hook 
of  the  internal  pterygoid  process,  and  expands  into  a  thin  aponenroog 
within  the  soft  palate. 

The  U^ynlar  mnsele'  is  a  fleshy  fasciculus  arising  from  the  palite 
spine  of  the  palate  bone,  and  descending  in  company  with  its  fellow 
into  the  uvula. 

The  Pal^ato-glos^sal  mm cle'  is  situated  within  the  anterior  half  aicfa 
of  the  palate,  extending  from  the  side  of  the  soft  palate  to  the  tongue. 

The  Floor  of  the  month,  included  within  the  lower  jaw,  is  formed  hj 
the  skin,  the  mylo-  and  genio-hyoid  muscles,  and  the  mncons  membnne 
reflected  from  the  gum  to  the  under  part  of  the  tongue. 

THE  SALIVARY  GLANDS. 

Opening  into  the  cavity  of  the  mouth  there  are  three  pairs  of  saliTtiy 
glands,  named  the  parotid,  submaxillary  and  sublingual  glands. 

The  Parot^id  gland,^  the  largest  of  the  salivary  glands,  occnpies  a  po- 
sition in  front  of  the  external  ear,  reaching  a  short  distance  over  tlie 
masseter  muscle.  It  extends  as  high  as  the  zygoma,  as  far  down  as 
the  angle  of  the  lower  jaw,  and  dips  inwardly  between  the  ramus  of  the 
latter  and  the  mastoid  process  to  the  position  of  the  styloid  process  and 
muscles.  Passing  through  its  length,  we  find  the  external  carotid  artery 
and  accompanying  vein,  and,  diverging  through  it  in  an  opposite  direc- 
tion, the  facial  nerve. 

The  parotid  is  a  large  compound  racemose  gland,  consisting  of  numer- 
ous polyhedral  lobes,  closely  moulded  upon  the  surfaces  with  which  the 
gland  comes  into  contact.     The  lobes  are  subdivided  into  lobules,  the 


1  M.  tensor  palati  mollis ;  m.  circum- 
fiexus  palati;  m.  salpingo-staphylinus ; 
m.  petro-salpingostaphylinus;  m.  ptery- 
go-staphylinus;  m.  spheno-salpingo- 
Btaphylinus;  m.  peristaphylinus  exter- 
nus  or  inferior;  m  staphylinus  extemus : 
m.  palato-salpingeus;  m.  spheno-pterygo- 
palatinus ;  m.  tubse  novae. 


>  Azygos  muscle  of  the  utuIa  ;  m. 
azygos  uTulfe;  m.  palate- staphylinus; 
m.  staphylinus;  m.  epistaphylinus;  m. 
staphylinus  medius. 

>  M.  palato-glossus :  m.  constrictor 
isthmii  faucium;  m.  glosso-staphylinos; 
m.  glosso-palatinus. 

*  Qlandula  parotides;  g.  adaures;  pt- 
rotis;  animell»;  lacticinia. 
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whole  being  connected  together  by  dense  areolar  tissae,  continuoas  ez- 
temallj  with  that  enveloping  the  gland  and  adhering  to  the  contigaous 
parts. 

The  Parotid  duct,'  about  the  diameter  of  a  crow-qaill,  and  two  inches 
in  length,  passes  forward  from  the  gland  across  the  masseter  muscle,  a 
short  distance  below  the  zygoma,  and  opens  into  the  month  by  perforat- 
ing the  buccinator.  Its  orifice,  somewhat  contracted,  is  indicated  by  a 
small  prominence  opposite  the  position  of  the  second  upper  large  molar 
tooth. 

Usually  a  detached  portion  of  the  gland,  named  the  aooeMory  parotid,' 
rests  on  the  masseter  muscle,  and  communicates  by  its  duct  with  the  main 
one. 

The  Snbmaz'illary  gland,'  about  a  third  the  size  of  the  preceding, 
and  separated  from  it  by  a  strong  process  of  the  deep  cerrical  fascia,  is 
situated  just  within  and  below  the  base  of  the  lower  jaw.  It  is  beneath 
the  mylo-hyoid  muscle ;  is  included  below  in  the  curve  of  the  digastric 
muscle,  and  externally  is  covered  by  the  subcutaneous  cervical  muscle 
and  skin.  Its  structure  is  like  that  of  the  parotid  gland,  but  its  lobes 
are  coarser,  its  connective  tissue  much  less  in  quantity,  and  its  attach- 
ment to  the  contiguous  parts  comparatively  feeble. 

The  Submaz^illary  duot,^  about  two  inches  in  length,  passes  backward, 
turns  over  the  posterior  edge  of  the  mylo-hyoid  muscle,  and  is  then  di- 
rected forward  between  this  and  the  hyo-glossal  muscle  to  the  side  of  the 
lingual  frsenum,  where  it  terminates  at  the  summit  of  a  small  promi- 
nence.* An  accessory  portion  of  the  gland  follows  the  duct  a  short 
distance  and  communicates  with  it. 

The  Snblin'gual  gland,*  the  smallest  of  the  salivary  glands,  is  narrow 
oblong  in  shape,  and  rests  on  the  floor  of  the  mouth,  projecting  into  its 
cavity  as  a  conspicuous  ridge  beneath  the  side  of  the  tongue.  It  ex- 
tends from  the  position  of  the  lingual  frsenum  to  the  submaxillary  gland. 
and  is  in  contact  with  the  duct  of  the  latter. 

The  sublingual  gland  has  the  same  structure  as  the  other  salivary 
glands;  but  its  lobules  are  less  closely  associated.  It  communicates 
with  the  cavity  of  the  mouth  by  about  half  a  dozen  small  ducts,'  which 


1  Duct  of  Steno;  ductus  Stenonianus;  *  Duct  of  Wharton;  ductus  Whartoni- 

d.  salWalis  superior.  anus ;  d.  saliTalis  inferior. 

«  Glandula  socia  parotidis ;  accessory  *  Caruncula  sublingualis. 

gland  of  the  parotid :  g.  parotis  acces-  *  Glandula  sublingualis ;  in  part,  the 

goria.  glands  of  Rivinus. 

»  Glandula  submaxillaris ;   g.  angula-  '  Ductus  Rivini ;  d.  Waltheriani. 
lis;  g.  maxillaris;  hy pognathaden ;  hy- 
posialaden. 
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open  upon  the  ridge  indicating  its  position.  Frequently  several  of  the 
ducts  unite  into  a  single  one,^  terminating  near  to,  or  in  coignnction  with, 
the  submaxillary  duct. 

The  secretion  of  the  salivary  glands,  the  saliVa,'  is  a  colorless  liquid 
of  slightly  alkaline  reaction.  It  is  rendered  more  or  less  viscid  by  the 
mixture  of  mucus,  and  contains  a  few  epithelial  scales  and  so-called 
mucous  corpuscles  or  free  nuclei. 

The  parotid  gland  is  supplied  with  arteries  from  the  external  carotid, 
the  submaxillary  gland  from  the  facial,  and  the  sublingoal  gland  from 
the  sublingual  artery.  The  veins  terminate  in  those  accompanying  the 
corresponding  arteries.  The  nerves  are  derived  from  the  contigaoos 
vascular  plexuses  of  the  sympathetic,  in  conjunction  with  filaments  of 
the  trifacial  nerve. 

THE  TONGUE. 

The  Tongue'  is  a  muscular  organ  invested  with  mucous  membrane/ 
and  ordinarily,  when  at  rest,  occupies  a  position  within  the  arch  of  the 
lower  jaw.  From  its  freedom  of  movement  it  aids  in  the  process  of 
mastication  and  deglutition,  and  contributes  to  articulation  in  speech; 
from  the  papillsa  of  its  surface  it  constitutes  the  organ  of  taste. 

The  posterior  part  of  the  tongue  attached  to  the  hyoid  bone  is  named 
its  root  or  base,^  and  that  which  is  attached  along  the  middle  to  the  floor 
of  the  mouth  is  the  body.  The  tip,*  sides,^  and  upper  surfiace"  are  free, 
and  invested  with  mucous  membrane,  which,  from  beneath  the  tongue,  is 
reflected  to  the  lower  gum. 

Between  the  root  of  the  tongue  and  the  epiglottis,  the  mucous  mem- 
brane forms  three  folds,  named  the  glos'so-epiglot'tic  frsB^na ;'  and  be- 
neath the  tip  of  the  tongue  a  median  fold  passes  to  the  gum,  and  is 
called  the  lin^gual  frss^num.^^ 

Tiie  mucous  membrane  of  the  under  part  of  the  tongue  is  thin  and 
translucent,  and  permits  the  blood-vessels,  especially  the  ranine  vems, 
and  a  number  of  small  racemose  glands,  distinctly  to  be  seen  through  it 
Beneath  the  tip  it  forms  a  slightly  elevated  median  line  or  raphe'  which 
is  continuous  with  the  lingual  frsenum. 

^  Ductus  Bartholini.  >  Dental  extremity ;  point. 

^  Sputum ;     sputamentum ;     ptyalon ;  ^  Margins, 

sialon ;  spit ;  spittle.  ^  Dorsum. 

'  Lingua ;  glossa ;  glotta.  >  Glosso-epiglottic  ligaments ;    frsna, 

^  Periglottis ;     membrana,    or    tunica  or  freenula  epiglotidis ;  ligaments  mem- 

vaginalis ;    inyolucrum ;    cutis ;    epider-  branacca ;  yelamenta  linguae, 

mis ;  crusta  villosie.  lo  Fnenum,    frtenulum,    or   Tinculum 

^  Radix ;  hyoid  extremity.  linguas ;  glossodesmus ;  filetunu 
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The  Bpper  Burfboe  or  back  of  the  ton^e'  i«  uiarki^d  along  tJic  niiddla 
by  a  sliglit  ftnTovT,'  wliich  correnpoiiilii  id  ]ioHition  wiUi  a  tbin  Gliroua  par- 
I  titioo,'  dividiug  the  orgau  iiiiu  «y  in  metrical  ImlrcR. 


P(l>llla  I  (,  &,  «H>l»l  |.ii[iillip^  1. » 
•,  •nmmtl  of  Ui*  spgd-itlU :  It.  Ili<- 1 
■■WrtHllf  lijr  Ih>  hlcnl  Initul. 


Upon  the  anterior  two-thirda  of  the  upper  surface  of  the  toii|);ur,  the  ' 
(tiucons  membrane  adheres  most  intimately  to  the  mnscalar  strneture 
bvneath,  and  ii  especially  remarkable  f^om  its  beiof^  densely  beset  with   | 


t  IhirBDln. 

■  ticplura  UogQie:  cnriilngD  liti. 


*  Lines  neilinDa:  »plif. 
L'diaus;  lingual  fibro^«Hil«Ba. 
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small  processes,  named,  from  their  function,  the  papills  of  teste.^  The 
principal  of  these  are  of  a  composite  character,  and  present  three  ?trie- 
ties,  called  the  circamyallate,  capitate,  and  conical  papillm. 

The  Circnmvallata  papil^lse,*  the  largest  of  the  yarieties,  and  ahovt 
a  dozen  in  number,  form  a  Y-like  row,  defining  the  papillary  layer  at  the 
posterior  third  of  the  tongue.  They  have  the  form  of  an  inxerted  cone, 
surrounded  by  an  annular,  wall-like  eleyation,  whence  their  name. 

The  Cap^itata  papil^lse,'  the  second  in  size,  and  more  numerous  than 
the  preceding,  are  conspicuous  as  small,  red  eminences,  scattered  over 
the  surface  of  the  tongue,  but  are  especially  numerous  at  and  near  the 
tip.  They  are  rounded  at  the  free  extremity,  and  narrower  at  the  bans 
of  attachment 

The  Conical  papillsB,^  smaller  and  much  more  nnmerons  than  the 
others,  are  crowded  in  the  interrals  between  them,  but  are  arranged  in 
rows  diverging  from  the  median  line  of  the  tongue. 

All  the  papillae  of  taste,  as  described  above,  and  the  intervals  between 
them,  are  covered  with  numerous  minute,  simple  papillsB*  of  a  conical 
form.  From  those  surmounting  the  conical  papillsB,  the  squamous  epi- 
thelium rises  in  hair-like  appendages,  which  give  to  these  papille  t 
pencil-  or  brush-like  arrangement,  admirably  adapted  to  the  imbibition 
of  liquids  to  be  tasted.  To  these  hair-like  processes  is  due  the  velvety 
character  of  the  surface  of  the  tongue ;  and  it  is  upon  them  also  that 
the  so-called  furred  condition  of  the  latter  depends. 
The  papillae  of  taste  arc  processes  of  the  mucous  membrane  of  the 

tongue,    richly    supplied 
Fio-  202.  with  blood-vessels.    The 

modes  of  termination  of 
the  nerves  within  these 
organs  has  not  yet  been 
satisfactorily  determined, 
DiAORAM  OF  THK  pAPiLLiS  OP  THE  TONGUK,  modemteij  magnifiod.    "^t  tne  prevalent  opinion 

1,  capitate  papillic;  2,  conical  papillie;  3,  oplthelinm ;  4,  the  same     fg  that  thcy  Clld   iu  loopS 
Ktructure  forming  bnnchcs  of  hair-like  prooeeaee;  5,  connectiTe     .         ^«  .        i  .i« 

jjgg^e^  m    the    simple    papills. 

The  capillary  blood-ves- 
sels distinctly  appear  within  the  latter  in  the  form  of  loops  communicat- 
ing with  the  vascular  trunks  at  their  base. 

1  Papillae  gustntorioe.  «  P.  capitat»;  p.  fungiformes;  p.  cla- 

'  P.  circumvallatoD :  p.  vallatse;  p.  max-      vatte ;  p.  mediae;  p.  semilenticulares. 
imse;   p.  truncatse:    p.  calyciformes ;  p.  ^  P    conicie;  p.  minimsB;  p   pyrami- 

miicossc  :  p.  Icnticularcs.  dales ;  p.  villosoe ;  p.  conicsB  et  filiformes. 

^  P.  filiformes ;  fiUa ;  yUU  lingue. 
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Back  of  the  position  of  the  circnia  rail  ate  papillie,  con-eeponding  with 
the  floor  of  the  fancea,  the  tongne  is  provided  with  niimerons  glands, 
named  the  lingual  glandi.'  These  are  of  two  kinds :  racemose  glands, 
probably  secreting  macne ;  and  follicalar  glands,  wt;tcfa  hare  the  peculiar 


PimU  or  THI  TOHOCL  higfair  DUMinlllail.  1. 1 
accBpjIiiK  tha  InlsmU  of  Ih*  cooipunnd  papilla . 
biilMlk*  pran i  t,  IwlMtd  epltb*l[a]  •»!«  (to. 


coQstitntion  of  the  tonsils,  the  follicular  glands  of  the  palate  and  pha- 
rynx. A  group  of  the  lingaal  glands  nsnally  opens  into  a  small  poach' 
jnst  behind  the  middle  circnrnTallatc  papilla.  As  previously  indicated, 
a  Domber  of  racemose  glands  also  exist  beneath  the  tongne ;  and  others 
likewise  are  found  imbedded  in  the  mnscnlar  stmctare  of  its  sides. 


MUSCLES  OF  THE  TONGUE. 

The  mnscles  of  the  tongue  form  the  great  balk  of  the  organ.  For 
the  most  part  they  are  inserted  into  the  Sbrons  layer  of  its  inresting 
mocoDs  membrane,  and,  as  they  approach  the  latter,  their  fasciculi  form 
an  intricate  intertexture,  associated  with  many  bundles  of  trauiTerie,* 
lougitndioBl,'  and  vertioil  moiOQlar  fibres.'  Mingled  with  these  fibres 
there  is  a  quantity  of  adipose  tissue,  which  in  some  measure  appears  to 
take  the  ordinary  position  of  eonnectire  tissue. 


'  OlsndulEB  lingualei. 
'  FoTameQ  cocum;  f.  Morgagni. 
*  MusculuB  trmnsTerauB  lingute  ; 
euU  [TKUBTcrBkleB. 


*  M.  longiludinalis  superior;  m.  chou- 
droglosaua;in.  Buperficia1i8lingun;mua' 
culi  longiludinalei. 

'  Miiaculi  Terticales. 
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The  Hyo-ffloi'ial  moiole'  is  a  qnadrilateral  plane  of  fibres  uiaB.% 
from  the  great  born  ud 
body  of  the  hyoid  bout, 
and  ascending  to  expud 
in  the  aide  of  the  tonpw, 
between  the  styla-glosul 
and  lingual  mascles. 

The  Ooii'o-^iM'nl 
muMls^  is  a  thick.  Gut-, 
shaped  layer  of  fibm, 
arising  tendinoosly  from 
the  posterior  mental  ta- 
bercle,  and  radiating  back- 
ward and  npward  to  be 
inserted  into  the  tongm 
from  its  tip  to  its  attach- 
ment to  the  hyoid  bone. 
I.ii:fS"  "  i"  "t'^M  ftom  th. 
mnscle  of  the  opponte 
"'^  side  by  a  thin  partition  of 
fibrous  tJssne. 

The  Lia'gnal  mniole'  is  a  narrow  fescicnlus  of  fibres,  sitnated  betweot 
the  insertion  of  the  hyo-glossal  and  genio-glossal  mascles,  and  extending 
from  tbe  hyoid  bone  to  the  tip  of  the  tongue. 

The  Stylo^los'sal  mosole*  arises  from  the  extremity  of  the  styloid 
process  of  the  temporal  bone  and  ^om  the  stylo-maxillary  ligament,  and 
descends  to  expand  in  tbe  side  of  the  tongue  externally  to  the  hyo-glossal 
mnscle. 

The  genio-glossal  muscles,  when  the  month  Is  open,  will  protrude  the 
tongue,  and  the  hyo-glossal  and  lingual  muscles  will  retract  it  again. 
Tbe  anterior  portion  of  the  genio-glossal  muscles  when  alone  contract- 
ing will  draw  down  the  tip  of  the  tongue.  The  stylo-glossal  muscles 
draw  the  sides  of  the  tongne  npward  and  backward. 

The  arteries  of  the  tongue  are  derived  fl-om  tbe  lingual  branches  of 


lOMCis;  3,  llBgwl  iDiucIs;  4,  upper  put 

giDBAl   niiude;    7,  e;cnLi>glo«Hl   miucle;   S,   ■tjlo.ptiiif7iiB«il 

moKle;  B,  gtnii>4iT0ld  miucls;  ID,  11,  -  - 


'  H.  byo-glosBUH ;  m.  basio  gloasus,  ce- 
ralo-glOBBUB,  et  cbondro-glosBus;  m.  faj- 
oideo-gloBBUB;  m.  bjo-abondro-gloSBUa ; 
m.  bypeilo-glosBUB. 


*  M.  genio-gloBBui;  in.  genio-hyo-glot- 
sub;  m.  meBo-gloMUB ;  m.  nanus  lingua. 

'  M.  Hngualis;    m.  bBHlo-glouQi;  il 
gloasianui ;  m.  long^tudisBlii  infoior. 

*  M.  at;lo-glouus. 
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the  external  carotids.  The  principal  veins  are  the  ranine,  which  usaallj 
join  the  facial  vein  on  each  side  of  the  head.  The  nerves  are  the  lingnal 
branch  of  the  inferior  maxillary,  the  lingnal  branches  of  the  glosso-pharjn- 
geal,  and  the  hypoglossal  nerve.  The  former  two  snpply  the  mncoas 
membrane  and  papill®  of  taste ;  the  latter  supplies  the  mnscalar  strnc- 
tnre. 

THE  TEETH. 

Teefh^  have  so  close  a  relationship  with  the  nature  of  the  food  and 
the  habits  of  animals,  that  they  present  to  the  zoologist  most  important 
distinctive  characters  in  classification.  Three  different  substances  gen- 
erally enter  into  their  constitution :  cement,  a  material  resembling  bone ; 
dentine,  a  harder  material  forming  the  ivory  of  the  tooth ;  and  enamel, 
not  only  the  hardest  material  of  teeth,  but  the  hardest  of  all  organic 
snbstances.  In  the  grinding  teeth  of  herbivorous  animals,  as  the  horse, 
ox,  and  elephant,  the  three  substances  alternate  with  one  another  in  such 
a  manner  that,  as  the  teeth  are  worn,  an  uneven  triturating  surface  is 
always  preserved.  In  carnivorous  and  omnivorous  animals,  as  the  cat, 
dog,  and  hog,  the  body  of  the  teeth  is  composed  of  dentine,  while  the 
crown  or  exposed  part  is  capped  with  enamel,  and  the  roots  are  covered 
with  a  thin  film  of  cement. 

The  teeth  are  properly  appendages  of  the  mucous  membrane  of  the 
alimentary  canal,  and  are  developed  from  it.  They  are  inserted  into  a 
portion  of  the  skeleton  so  as  to  give  them  a  firmly-fixed  position.  In 
birds  and  turtles  we  find  their  place  on  the  jaws  occupied  by  a  corneous 
bill,  which,  like  nails  and  hairs,  is  an  appendage  of  the  skin.  In  grami- 
nivorous birds,  as  the  common  fowl,  pebbles  swallowed  with  the  food  are 
a  substitute  for  teeth;  The  gizzard,  which  is  a  powerfully  muscular 
stomach  with  a  thick  epidermis-like  lining,  triturates  the  hard  food 
through  the  aid  of  the  pebbles. 

Man  and  almost  all  other  mammals,  in  the  course  of  life,  are  provided 
with  two  sets  of  teeth,  of  which  the  first  are  the  temporary  or  milk 
teeth;  the  second,  the  permanent  teeth.  Reptiles  and  fishes  are  pro- 
vided with  numerous  sets,  which  succeed  one  another  through  life. 

The  teeth  are  divided  into  four  kinds,  named  inci'sors,  canine8^  pre- 
molars or  bicus'pids,  and  medlars. 

The  protruding  portion  of  the  teeth  is  named  the  crown  or  body;' 
the  portion  inserted  into  the  alveoli  or  sockets  of  the  jaws,  is  the  fimg 

'Sing.:  dens;  odous;  pi.:  dentes;  odontes;  mordices.  'Corona. 
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or  root;^  and  the  slightly  constricted  portion  clasped  by  the  gams,  is  the 
neck.'  The  crown  varies  in  form  in  the  different  kinds  of  teeth.  The 
fang  gradaally  tapers  to  its  extremity,  and  is  firmly  attached  to  the  sides 
of  the  alveolus,  in  which  it  is  inserted,  by  fibrous  tissue  contuiaons  with 
the  periosteum  of  the  jaws  and  the  submucous  tissue  of  the  gums.  At 
the  neck  of  the  tooth  a  slight  accumulation  of  this  tissue  constitntes  the 
dental  ligament. 

The  teeth  have  in  their  interior  a  small  hollow  called  the  pulp  cavity,' 
which  has  the  general  form  of  the  teeth,  and  contains  a  soft,  highly  sra- 
sitive,  and  vascular  structure  named  the  pnlp.^  This  receives  its  blood- 
vessels and  nerves  through  a  narrow  canaP  opening  at  the  extremity  of 
the  fangs. 

The  teeth  in  each  jaw  form  an  unbroken  arch,  which  is  rarely  the  case 
in  any  of  the  inferior  animals.  The  upper  arch  is  larger  than  the  lower 
one,  and  projects  slightly  beyond  it.  This  difference  is  mainly  due  to 
the  obliquity  forward  of  the  upper  front  teeth,  while  the  corresponding 
ones  below  arc  vertical,  and  those  behind  slightly  inclined  inward.  When 
the  jaws  are  shut,  the  upper  incisors  inclose  those  below,  while  the  suc- 
ceeding upper  teeth  alternate  with  those  below ;  the  triturating  surfaces 
of  the  molars  being  in  contact. 

CHARACTERS  OF  THE  PERMANENT  TEETH. 

The  Pennanent  teeth*  are  thirty-two  in  number,  sixteen  in  each  jaw, 
or  eight  on  each  side  of  each  jaw,  as  follows :  two  incisors,  one  canine, 
two  premolars,  and  three  molars.  Occasionally  there  is  a  diminution  or 
an  increase  in  the  number.  When  there  are  supernumerary  teeth,  they 
are  usually  small,  and  provided  with  a  single  fang. 

The  Inci'sors/  eight  in  number,  are  the  four  front  teeth  of  each  jaw, 
and  are  so  named  from  their  being  adapted  to  cutting  or  biting  the 
food.  Their  crown  is  wedge-shaped  or  chisel-like,  being  convex  in 
front,  beveled  behind,  and  triangular  at  the  sides.  The  cutting  edge  at 
first  is  narrow,  and  provided  with  three  small  tubercles,  but  these  are 
soon  obliterated  from  use,  and  the  edge  gradually  widens.  The  fang  is 
long,  conical,  and  compressed  at  the  sides. 


1  Radix.  >  Second  teeth ;  last  teeth ;  dentes  per- 

3  Cerrix ;  coUum.  manentes ;  d.  serotini. 

'  Cavitas  pulpsB ;    cavum  dent  is ;  an-          ^  Incisive  teeth :    dentes  incisiTi,  or 

trum  dentale.  incisores:  d.  primores;   d.  tomici,  raso- 

*  Pulpa ;  blastema  dentis.  sores,  gelasini,  ctenes,  or  diohasteres. 
^  Canalis  radicis,  or  dentalis. 
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he  upper  iociaors  are  larger  than  the  lower  odcb,  and  of  the  former 
central  incisors'  are  the  larger,  while  the  lateral  ones  are  the  larger 
le  case  of  the  lower  incisors.  The  npper  incisors  ore  directed  down* 
1  aod  forward,  while  the  lower  ones  occupy  a  vertical  position. 


he  Canine'  teeth,*  four  in  number,  are  larger  than  the  incisors,  and 
eed  them  in  position,  one  on  each  side  abore  and  below.  Their 
m  is  blunt,  conical,  beveled  behind,  and  becomes  more  blunt  from 
tion.     Their  fang  is  conical,  compressed  at  the  sides,  and  longer 

ID  any  of  the  other  teeth.     It  is  also  marked  laterally  by  a  slight 
>w,  as  if  indicating  a  disposition  to  divide  into  two. 
he  npper  canines,  commonly  called  eye  teeth,  are  larger  and  longer 

the  lower  ones,  which  are  commonly  known  as  the  itOIEMh  teeth. 
I  camivoroQS  animals  the  canine  teeth  are  remarkable  for  their 
th  and  strength,  and  are  admirably  adapted  to  seizing,  retaining, 
tearing  living  prey.    From  their  conspicnoas  character  in  the  canine 
og  tribe  they  have  received  their  name. 

he  fremolan,  or  hiou'pid  teeth,'  eight  in  namber,  succeed  the  ca- 


lutt«r  leelh. 

■Upid  t«ath;  denies  cuBpid«ti; 
anguUrea,  or  Uniariii  d.  colun 


lam;  oeuUrei,  or  mordealM;  ojaodon- 
tes ;  pug  t«eth, 

■  Small  molm;  dentM  bioutpidatl;  d. 
buccalea. 
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nines  in  position,  two  on  each  side  abore  and  below.  Their  crown  is 
cubical  with  rounded  borders,  prominently  convex  extemaOy  and  in- 
ternally, and  less  so  or  flattened  at  the  sides.  The  triturating  ■aiftcc 
has  a  prominent  border  elevated  before  and  behind  into  a  pair  of  tuber- 
cles, of  which  the  outer  one  is  the  larger  and  higher.  The  fang  is  coni- 
cal, much  flattened,  and  deeply  grooved  at  the  sides,  indicating  a  dispo- 
sition to  divide.  The  upper  premolars  are  larger  than  the  lower  ones, 
and  their  fang  is  usually  more  or  less  divided  into  two,  especially  that 
of  the  second  upper  premolar. 

The  Molars,^  twelve  in  number,  are  next  in  succession  to  the  premo- 
lars, three  on  each  side  above  and  below.  They  are  commonly  known  u 
grinders  or  jaw  teeth ;  and  have  a  large,  cuboidal  crown,  with  low, 
rounded  sides  and  borders,  but  are  generally  least  convex  laterally,  or  are 
even  flattened  in  this  position.  In  the  upper  molars  the  grinding  surface 
is  rhomboidal,  with  a  prominent  border,  elevated  at  the  four  angles  into 
as  many  tubercles.  In  the  lower  molars,  the  grinding  surface  is  nearly 
oblong  square,  with  a  prominent  border  elevated  into  five  tubercles.  The 
lower  molars  have  a  pair  of  conical  fangs  placed  side  by  side,  and  much 
compressed  and  deeply  grooved  laterally.  The  upper  molars  have  three 
conical  fangs,  two  external  and  one  internal ;  the  latter  being  the  larger 
and  grooved,  as  if  disposed  to  divide. 

The  molars  slightly  decrease  in  size  from  first  to  last,  and  the  lower 
ones  are  larger  than  the  upper  ones.  The  last  of  the  series,  from  its 
comparatively  late  appearance  in  life,  is  named  the  wisdom  tootiL*  It 
is  liable  to  considerable  variation  in  size  and  form,  more  especiaUy  in 
the  case  of  the  upper  one.  Its  fangs  are  usually  more  or  less  confluent 
into  a  single  cone. 

CHARACTERS  OF  THE  TEMPORARY  TEETH. 


The  Temporary  or  milk  teeth'  are  twenty  in  number,  ten  in  each  jaw, 
or  five  on  each  side  of  each  jaw,  as  follows :  two  incisors,  one  canine,  and 
two  molars. 

The  incisors  and  canines  correspond  in  number  with  those  of  the  per- 
manent set,  which  they  also  resemble  in  form ;  but  they  are  smaller,  and 
the  crowns  are  broader  in  proportion  to  their  length. 

1  Dentes  molares ;  largo  molars ;  true  *  Dens  sapientiea ;  d.  serotiniu ;  d.  so- 

molars;  denies  multicuspidati;  d.maxil-  phroreticus;  d.  sophronista;  wit  tooth; 

lares,  clavales,  or  gomphii ;  moloe ;  my-  last  tooth. 

lodontes ;  mylacri ;  momisci ;  cheek  '  Dentes  laotei ;  d.  oaduoi ;  d.  tempo- 
teeth  ;  axle  teeth ;  wall  teeth ;  log  teeth ;  rarii ;  deciduous  teeth ;  piimaiy,  or 
grinding  teeth.  shedding  teeth. 


THB  AUUENTART  APPiEATUS.  289 

"So  premolan  belong  to  the  temflormrj  set  of  teeth.  The  molars  are 
ei^t  in  number,  sacceeding  the  canines  in  position,  two  on  each  side 
above  and  below. 

Fio.  207. 


STRUCTURE  OF  THE  TEETH. 

On   splitting  a  tooth   longitndinally,  the  exposed  surface   czhibita. 
besides  the  pulp  cavity,  .three  different  sub-  Pio.  20S. 

Btances.  The  greater  portion  of  the  tooth 
appears  to  be  composed  of  a  yellowiBh-ffhite 
sabstance,  vhich  is  called  d«nt'ine;  the  crown 
is  capped  with  a  harder  and  whiter  layer, 
named  the  enam'el;  and  a  thin,  translncent 
investment  to  the  fang  is  the  osment'. 

The  Dent'ine,  or  ivory,'  forms  the  principal 
bnlk  of  the  tooth,  giving  to  it  the  general 
shape,  and  containing  the  pnlp  cavity.     It 
is  yellowish- white,  and  has  the  appearance 
of  dense  bone,  which  it  further  resembles  in 
chemical  composition.     It  consists  of  about 
twenty-eight    parts   of   bone    cartilage  and  Hnn< 
seVenty-two  parts  of  earthy  matters ;  mostly   ""' 
phosphate  of  lime,  with  a  little  carbonate  of  ^^[ 
lime.  •>™ii 


In  thin  section,  beneath  the  microscope,  the   , 


i|  tbe  w4ll  of  tbe  pulp  nvlcj. 
lU  IsdfCAIliic  ihr  ortHcf  uf  tbr 
ml  nbiil«!  4,  cnOFBt. 


<Ebur;   nibitaatik  mm*,  or  ebumwi;   tooth  bona;   proper  tooth  subBtftnee; 
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dentine  is  foand  to  be  composed  of  a  traDslacent,  amorphous  nibiUncc, 
pervaded  with  a  multitude  of  fine  canals,  possessing  distinct  walls  from  the 
intervening  material.  The  canals,  named  dent'mal  ta'hvUM,'  comiiMMa 
with  open  orilices  at  the  surface  of  the  palp  cavity,  and  radiate  from  Ihencc 
to  the  periphery  of  the  tooth.  They  have  a  general  parallel  and  gently 
waving  or  andnlating  conrae.  As  tliey  proceed  outwardly,  they  divide 
into  several  principal  branches,  pursuing  the  same  general  parallel  codtk 

Via.  209. 


to  one  another.  They  also  gradually  become  narrower,  and  give  off  in- 
numerable, fine,  divergent  branches,  which  anastomose  with  one  another. 
The  walls  of  the  tubules  are  nearly  as  thick  as  their  calibre,  which,  in 
the  fresh  tooth,  is  filled  with  a  colorless  liquid,  replaced  by  air  in  dried 
specimens.  In  consequence  of  the  latter  condition,  the  dried  microscopic 
sections  of  teeth,  when  viewed  by  transmitted  light,  appear  pervaded 
by  black  lines;  while  by  reflected  light,  the  same  lines  appear  silvery 
white. 

FiQ. '.in.  Fio.  212. 


The  Enam'el'  is  the  glistening- white  or  blnish-white  substance  invest- 
ing the  crowns  of  the  teeth.  It  is  tbickest  on  the  tritnrating  sarTace, 
and  gradually  diminishes  toward  the  neck,  where  it  terminates  by  a 
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diarply  defined  edge.  As  previoosly  mentioned,  enamel  is  not  only  the 
hardest  of  all  the  dental  structures,  but  it  is  the  hardest  of  all  organized 
rabstances.  In  chemical  composition  it  consists  of  only  five  parts  of  bone 
cartilage,  with  ninety-five  parts  oT  earthy  matters,  mostly  phosphate  of  lime. 

Viewed  with  the  microscope,  enamel  is  found  to  consist  of  solid,  hexa- 
hedral  columns,  resting  with  one  extremity  on  the  dentine  of  the  crown, 
and  with  the  other  extremity  free.  The  columns  are  not  straight,  but 
nndalating  in  their  course ;  and  at  the  sides  they  present  a  faint,  trans- 
Tersely  striated  appearance. 

The  arrangement  of  the  enamel  columns  is  the  most  favorable  that 
could  have  been  adopted  to  prevent  their  detachment  and  rapid  abrasion ; 
though  this  arrangement,  together  with  the  great  deficiency  of  bone  car- 
tilage, renders  the  enamel  brittle,  and,  under  extremes  of  temperature, 
to  which  it  is  often  subjected  in  the  use  of  hot  and  cold  food,  it  is  liable 
to  crack. 

The  exterior  surface  of  the  unworn  enamel,  when  treated  with  hydro- 
chloric acid,  so  as  to  remove  its  calcareous  salts,  separates  in  the  form  of 
a  thin,  homogeneous  membrane,*  which,  though  it  is  intimately  blended 
with  the  exterior  ends  of  the  enamel  columns,  appears  to  be  an  inde- 
pendent structure. 

The  Cement^  is  a  very  thin  layer  of  osseous  substance  investing  the 
fangs  of  the  teeth,  commencing  at  the  neck,  and  gradually  becoming 
thicker  to  the  extremities  of  the  fangs.  In  the  latter  position,  in  the 
teeth  of  old  persons,  it  frequently  becomes  much  increased  in  thickness, 
and  sometimes  forms  a  nodular  mass.  Like  true  bone,  the  cement  con- 
tains branching  lacunae,  but  vascular  canals  pervade  it  only  when  it 
becomes  much  thickened. 

The  teeth,  like  the  epithelium  of  a  mucous  membrane,  are  entirely 
non-yascular,  and  their  fluids  are  obtained  by  imbibition  from  the  dental 
pulp  and  the  periosteum  of  the  fangs. 

The  Dent'al  pulp'  is  a  soft,  translucent,  reddish-white  substance,  filling 
the  pulp  cavity  of  the  teeth.  It  is  composed  of  an  exterior  layer  of  nu- 
cleated cells,  with  an  interior  mass  of  indistinctly  defined  areolar  tissue, 
mingled  with  many  nuclei,  and  containing  an  abundant  colorless  liquid. 
Highly  sentient  and  vascular,  its  nerves  and  blood-vessels,  entering  the 
fine  aperture  at  the  ends  of  the  fangs,  are  derived  from  the  dental  nerves 
of  the  trifacial,  and  the  dental  arteries  of  the  internal  maxillary  artery. 

1  Nasmy  th'B  membrane ;  cuticle  of  the      orusta  petrosa ;  cortical  substance ;  sub- 
enamel  ;  skin  of  the  teeth.  stantia  ostoidea. 
'  Cementom ;  crusta  ostoides  radicis ;  *  Pulpa  dentis. 
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DEVELOPMENT  OF  THE  TEETH. 

The  temporary  teeth  commence  their  derelopmeot  from  the  rixth  to 
the  tenth  month  of  embrronic  life,  originating  in  a  corresponding  uui- 
ber  of  papiltie  from  the  bottom  of  the  dmtal  groora,'  which  ii  i  Mai- 
eircular  inflection  of  the  mncons  membrane  at  the  margin  of  the  gnu. 
Processes'  from  the  dental  groove  gradnallj  incloie  the  papilln  in  Kpa- 
rate  compartments,  which  contract  in  the  conrsc  of  the  fonrth  montli, 
and  inclnde  the  papille  in  distinct  caTitiea,  named  the  dantal  uam.   The 
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papillae,  now  called  dental  pnlpi,  groduallj  aseame  the  form  and  size  of 
the  crowns  of  the  future  teeth,  and  are  defined  by  a  delicate  basement 
membrane.'  The  enlarging  dental  Raca,  closely  applied  to  the  incloded 
palps,  also  undergo  a  change  in  structure ;  and  they  are  supplied  with 
blood-vessels  from  the  dental  arteries  as  well  as  f^om  those  of  the  gnnu. 
From  the  fifth  to  the  eighth  month  of  fcetat  life  the  dental  pnlps  com- 
mence transformation  into  dentine  by  the  deposit  of  calcareous  salts. 
This  transformation  begins  at  the  summit  of  the  pulps  and  proceeds 
toward  their  base,  and  from  without  inwardly. 


'  PrimiiiTe  dentnl  groove. 


■OpercuU, 


'  JJembTMi*  pntromwttTt. 
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While  this  process  is  going  on,  the  thick  internal  layer  of  the  dental 
sacs,  named  the  enamel  organ,^  undergoes  transformation  into  enamel, 
from  within  ontwardly. 

The  crown  of  the  tooth  being  produced,  the  dental  pulp  now  grows 
in  length,  and  as  it  gradually  develops  the  shape  of  the  future  fang,  it 
is  transformed  into  dentine,  from  without  inwardly,  and  from  the  base 
toward  the  end  of  the  fang. 

The  lengthening  of  the  fang  occasions  the  emption  or  so-called  cut- 
ting of  the  teeth,'  in  which  process  the  latter  burst  their  sacs  and  pro- 
trude from  the  gums. 

The  emption  of  the  temporary  teeth'  occurs  after  birth,  during  the 
period  between  six  months  and  two  and  a  half  years ;  usually  in  the 
following  order,  the  lower  teeth  generally  taking  precedence  of  the  upper 
ones : — 

The  central  incisors  from  the  sixth  to  the  eighth  month  ; 

The  lateral  incisors  from  the  seventh  to  the  ninth  month ; 

The  first  molars  from  the  twelfth  to  the  fourteenth  month ; 

The  canines  from  the  sixteenth  to  the  twentieth  month  ; 

The  last  molars  from  the  twentieth  to  the  thirtieth  month. 

During  the  fourth  and  fifth  months  of  foetal  life,  in  the  progress  of 
development  of  the  dental  sacs  of  the  temporary  teeth,  a  corresponding 
number  of  cavities*  are  developed  in  the  dental  groove^  over  them. 
These  reserved  cavitieB  subsequently  become  the  dental  sacs  of  perma- 
nent teeth ;  those  of  the  upper  jaw  receding  behind  and  above  the  po- 
sition of  the  temporary  teeth ;  those  of  the  lower  jaw  receding  behind 
and  below  the  temporary  teeth.  The  dental  sacs  just  indicated  are  finally 
inclosed  in  osseous  cavities  of  the  jaws,  communicating  by  canals*  with 
the  margin  of  the  latter.  The  canals  contain  a  narrow  pedicle,^  which 
is  the  closed  and  elongated  neck  of  the  dental  sacs  continuous  with  the 
gum  behind  the  corresponding  temporary  teeth. 

The  three  permanent  molar  teeth  on  each  side,  above  and  below^  origi- 
nate in  succession  from  the  posterior  extremity  of  the  dental  groove. 
i  The  permanent  teeth  are  developed  from  their  dental  sacs  and  pulps 
in  the  same  manner  exactly  as  the  temporary  teeth.  Calcification  com- 
mences in  the  different  ones  from  a  period  prior  to  birth  up  to  the  twelfth 
year  subsequently. 

At  six  years,  when  the  temporary  teeth  are  usually  still  preserved,  the 

1  Organon  adamantinsB.  *  Cavities  of  resenre. 

'  Teething ;  dentition ;  odontophy ia.  ^  Secondary  dental  groove 

*  First  dentition ;  odontia  dentionis  lactantium.        *  Itinera  dentium. 

^  Gubemaculum  dentis. 
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jaws  contain  besides,  the  crowns  of  all  the  permanent  teeth  except  tlw 
last  molars  or  wisdom  teeth.  The  subsequent  deyelopment  of  the  ftngi 
of  the  permanent  teeth  causes  a  gradual  advancement  of  their  crown 
toward  the  gums.  Those  which  come  into  contact  with  and  press 
against  the  temporary  teeth  excite  a  gradual  absorption  of  the  fangs  of 
the  latter  Continuing  to  advance,  the  permanent  teeth  detach  the 
loosened  crowns  of  the  temporary  set,  and  protrude  from  the  gams  ia 
their  place. 

The  eruption  of  the  permanent  teeth^  and  the  shedding  of  the  tempo- 
rary set  commences  between  the  fifth  and  seventh  years  after  birth.  The 
first  permanent  molars  usually  protrude  before  any  of  the  temporary 
teeth  are  shed,  and  it  is  perhaps  partly  due  to  this  circumstance  that 
these  teeth  are  usually  the  first  to  undergo  decay.  The  course  of 
eruption  of  the  permanent  teeth  is  commonly  as  follows,  the  lower  ones 
preceding  the  upper : — 

The  first  molars  from  the  fifth  to  the  seventh  year ; 

The  central  incisors  from  the  sixth  to  the  eighth  year ; 

The  lateral  incisors  from  the  seventh  to  the  ninth  year ; 

The  first  premolars  from  the  eighth  to  the  tenth  year ; 

The  second  premolars  from  the  tenth  to  the  twelfth  year ; 

The  canines  from  the  eleventh  to  the  twelfth  year ; 

The  second  molars  from  the  twelfth  to  the  fourteenth  year ; 

The  last  molars  or  wisdom  teeth  from  the  seventeenth  to  the  twenty- 
second  year. 

THE  PHARYNX. 

The  Pha'rynx^  or  throat  is  the  funnel-like  cavity  occupying  the  gut- 
tural region  of  the  skull,  and  extending  from  its  base  down  to  a  level 
with  the  fifth  cervical  vertebra,  where  it  terminates  in  the  oesophagus. 
Behind  it  is  the  vertebral  column,  and  on  each  side  the  great  blood-ves- 
sels and  nerves  of  the  neck.  Communicating  with  it  in  front,  in  succes- 
sion from  above  downward,  are  the  nasal  fosses,  the  mouth,  and  the 
larynx ;  and  opening  into  it  on  each  side  of  the  nasal  fossae  is  the  Eu- 
stachian tube.  Its  upper  extremity  is  attached  to  the  basilar  process  of 
the  occipital  bone ;  and  on  each  side  it  is  attached  in  succession  to  the 
petrous  portion  of  the  temporal  bone,  the  internal  pterygoid  process, 
the  ptery go-maxillary  ligament,  the  back  part  of  the  molar  ridge  of  the 
lower  jaw,  the  root  of  the  tongue,  the  hyoid  bone,  and  the  larynx.  With 
the  surrounding  parts  it  is  connected  by  areolar  tissue. 


^  Second  dentition;  odontia  dentionis  piicrilis;  dedentition. 
'  Pbarus;   pharyngethros ;   fauces;   gula;   isthmos;   Iccmos;  ingluTies;   gurges; 
08  posterum ;  principium  guise ;  commynis  seris  et  nutrimentorum  via. 
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The  walls  of  the  pharynx  are  masculo-membraDous.  Exteriorly  it  is 
provided  with  a  thin,  fibrous  investment,  which  at  its  attachment  to  the 
base  of  the  skull  assumes  a  stronger  and  more  aponeurotic  character. 
Within  this  structure  succeeds  a  moderately  thick,  muscular  layer,  sepa- 
rable into  five  pairs  of  distinct  muscles,  presently  to  be  described. 

The  lining  mucous  membrane  of  the  pharynx  is  soft  and  red,  and  is  con- 
nected with  the  muscular  layer  by  a  strong  submucous  tissue  containing 
many  glands.  As  low  down  as  the  floor  of  the  nose  the  mucous  mem- 
brane is  furnished  with  a  columnar  ciliated  epithelium,  but  in  the  lower 
portion  of  the  pharynx  it  resembles  that  of  the  mouth,  being  furnished 
with  minute  papillae  imbedded  in  a  squamous  epithelium. 

The  pharyn'g^al  glands  are  of  the  racemose  and  follicular  kind ;  the 
latter  variety  being  simple  and  compound,  having  the  peculiar  constitu- 
tion of  the  tonsils  and  follicular  glands  of  the  palate  and  tongue. 

The  blood-vessels  of  the  pharynx  are  derived  from  the  pharyngeal, 
inferior  palatine,  and  thyroid  arteries.  The  nerves  are  supplied  from 
the  glosso-pharyngeal,  pneumo-gastric,  and  sympathetic  system. 

MUSCLES  OF  THE  PHARYNX. 

The  Pal'ato^pharyn'geal  muscle^  originates  in  the  soft  palate,  and 
descends  within  the  posterior  half  arch  of  the  palate  to  be  inserted,  in 
conjunction  with  the  succeeding  muscle,  into  the  side  of  the  pharynx  and 
the  upper  part  of  the  thyroid  cartilage. 

The  Sty'lo-pharyn'geal  muscle'  arises  from  near  the  root  of  the  sty- 
loid process  of  the  temporal  bone,  and  descends  between  the  superior 
and  middle  constrictors  of  the  pharynx,  to  expand  upon  the  mucous 
membrane  of  the  latter,  and  partially  to  be  inserted  into  the  upper  part 
of  the  thyroid  cartilage. 

The  Superior  Constric'tor  of  the  Fharjrnx*  is  a  thin,  quadrilateral 
muscle  arising  from  the  pterygo-maxillary  ligament  and  the  lower  half 
of  the  internal  pterygoid  process.  Proceeding  backward,  it  conjoins  the 
muscle  of  the  opposite  side,  and  is  prolonged  to  be  attached  to  the  ba- 
silar process  of  the  occipital  bone. 

*  M.palato-pharyngeus;  m.  pharyngo-  '  M.  confltrictor  pharyngeus  superior: 

Btaphylinus;  m.staphylino- pharyngeus;  m.  cephalo-pharyngeus;  ra.  gloBsopha- 

m.  thyro-pharyngo-staphylinus;  m.  hy-  ryngeus;  m.  my lo- pharyngeus;  m.  pte- 

pero  pharyngeus  in  part.  rygo-pharyngeus ;  ra.  pterygo-syndesino- 

'  M.  stylo-pharyngeus ;   m.  stylo-thy-  staphili-pharyngeus. 
ro-pharyng^UB. 
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The  Middle  Conttrio'tor  of  the  Phujnx'  ii  a  fan-Bhaped  miuelc 
arising  from  the  great  and  small  horns  of  the  hyoid  bone,  from  wheaee 
it  radiates  to  conjoin  the  mnscle  of  the  oppoaite  side  in  the  poiterioi 
median  line  of  the  pharynx. 

The  lower  fibres  of  the  muscle  are  concealed  b]r  the  inferior  conatrirtor; 
the  middle  ones  are  nearly  horizontal ;  and  the  upper  ones  orerlap  the 
superior  constrictor. 

F:g.  214.  Fid.  216 
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The  Inferior  Conitrio'tor  of  the  Pharynx'  arises  from  the  npper  one 
or  two  rings  of  the  trachea,  the  side  of  the  cricoid  cartilage,  and  an 
oblique  line  of  the  thyroid  cartilage.  From  this  origin  it  cnrres  back- 
ward, expanding  in  its  course,  and  conjoins  the  muscle  of  the  opposite 
aide  in  the  posterior  median  line  of  the  pharynx. 

The  inferior  fitired  of  the  mnscle  are  horizontal,  and  inclose  the  com- 
mencement of  the  oesophagus ;  and  the  npper  fibres  ascend,  gradaaUj 


I  M.  ciinxlrictur  pLaryngeus  mcdiua; 
m,  lij-o-plmrjufcmi ;  m.  cersto-pliarjD- 
gcu!<:  m.  cliondro-iibBrj-ngeua ;  id.  Bjn- 
dc!>nio-]iharjngeus ;  m.  bjo-glosso-baei- 
pharj^ngeus. 


*  M.  innnlrictor  pbarjngenH  inferior: 
m.  laryngo  pharjngeus:  m.  (hjn)-  « 
crico-pliaryngeuB ;    m.  erica -thjro-plii. 

ryngeuB. 
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increasing  in  obliqaitj,  and  orerlap  the  lower  part  of  the  middle  con- 
strictor. 

The  moscles  of  the  soft  palate,  fauces,  and  pharynx,  together  with 
those  of  the  tongne  and  the  elevators  of  the  hyoid  bone  and  larynx,  are 
concerned  in  the  action  of  deglutition,  or  swallowing. 

The  genio-glossal  muscles,  drawing  the  tongue  forward  and  upward, 
press  the  food  against  the  hard  palate,  and  from  thence  into  the  fauces. 
The  stylo-glossal  muscles  now  contract,  narrowing  the  entrance  of  the 
&aces ;  and  the  stylo-glossal  muscles  draw  the  tongue  backward  and  up- 
ward. The  soft  palate  is  drawn  upward  and  backward,  and  made  tense 
by  the  action  of  its  elevators  and  tensors.  At  the  same  time,  the  palato- 
pharyngeal muscles  cause  the  posterior  half  arches  of  the  palate  to  ap- 
proach each  other,  leaving  only  a  small  interval,  which  is  closed  by  the 
iiYuIa,  and  thus  the  communication  of  the  pharynx  with  the  nasal  cavi- 
ties is  cut  off.  The  pharynx  and  larynx  are  drawn  up  by  the  stylo- 
pharyngeal, stylo-hyoid,  digastric,  genio-hyoid,  and  mylo-hyoid  muscles, 
through  which  action  the  former  cavity  is  widened,  and  the  latter  is 
closed  by  pressure  against  the  epiglottis.  The  food  received  into  the 
pharynx  is  passed  downward  into  the  oesophagus  by  the  action  of  its 
constrictors,^  after  which  the  parts  resume  their  ordinary  position. 

THE  (ESOPHAGUS. 

The  Oefloph'agni  or  gullet'  is  a  musculo-membranous  tube  descending 
from  the  pharynx  in  a  slightly  flexuose  course  through  the  neck  and  pos- 
terior mediastinal  cavity  to  the  stomach.  It  commences  on  a  level  with 
the  fifth  cervical  vertebra  and  the  cricoid  cartilage  of  the  larynx,  pro- 
ceeds downward  in  contact  with  the  vertebral  column,  and  opposite  the 
ninth  dorsal  vertebra  passes  through  the  cesophageal  orifice  of  the 
diaphragm.  In  the  neck,  the  trachea  is  in  front,  and  the  primitive  ca- 
rotid artery  on  each  side  of  it ;  in  the  thorax,  the  pericardium  is  in  front, 
the  descending  aorta  to  its  left,  and  the  azygos  vein  to  its  right. 

The  oesophagus  is  about  nine  inches  long,  and  rather  less  than  an  inch 
in  diameter.  It  is  narrowest  at  its  commencement,  gradually  widens  in 
its  descent,  but  is  slightly  constricted  as  it  passes  through  the  diaphragm, 
after  which  it  quickly  expands  into  the  stomach.  In  the  state  of  rest  it  is 
flattened  from  before  backward ;  but  when  distended,  is  cylindroid  in  shape. 


1  Musculus  sphincter  gules. 

'Quia;    fistula  oibalis ;  f.  yentriculi;    infundibulum  ventriculi;    Wa  stomachi  et 
ventris;  gluttus. 
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The  ocsophagos  is  provided  exteraally  with  a  thin,  fibrons  iiiTestment, 
inclosing  the  oesophageal  plexus  of  nerves,  and  adhering  to  the  contigu- 
ous parts.  Succeeding  this  investment  is  the  miuoiilar  ooat,^  which  ig 
about  three-fourths  of  a  line  thick,  and  composed  of  two  layers.  The 
external  layer  consists  of  longitudinal  fibres,  which  originate  in  three 
fasciculi  from  the  cricoid  cartilage  and  inferior  eonstricton  of  the 
phar^mx,  and  surround  the  oesophagus  uniformly  to  the  stomach.  The 
internal  layer,  thinner  than  the  other,  consists  of  transverse  or  circnltr 
fibres,  continuous  with  the  inferior  constrictors  of  the  pharynx,  and  ex- 
tending to  the  stomach. 

In  the  upper  part  of  the  oesophagus  the  muscular  coat  is  ezclnsively 
composed  of  striated  fibres,  but  in  its  descent  unstriated  fibres  become 
mingled  with  the  latter,  and  finally  predominate. 

The  mucous  membrane  lining  the  oesophagus  is  much  paler  than  in  the 
pharynx  or  mouth,  though  it  has  the  same  structure,  being  provided  with 
minute  papilla  and  a  squamous  epithelium  which  completely  conceals  the 
latter  When  the  oesophagus  is  at  rest,  the  mucous  membrane  is  thrown 
into  slight  longitudinal  folds,  which  disappear  in  the  distended  condition 
of  the  organ.  Beneath  the  mucous  membrane  is  a  moderately  thick 
layer  of  sub -mucous  tissue,  connecting  it  to  the  muscular  coat,  and  con* 
taining  some  small,  scattered,  racemose  glands,  named  from  their  posiUon 
the  oBSophage'al  glands.' 

The  blood-vessels  of  the  oesophagus  are  derived  from  the  inferior  thy- 
roid and  oesophageal  arteries.  The  nerves  are  supplied  by  the  pneumo- 
gastrics  and  the  sympathetics. 

THE  CAVITY  OF  THE  ABDOMEN. 

The  Cavity  of  the  Abdomen,  or  of  the  belly,Hhe  most  extensive  space 
of  the  body,  is  occupied  by  the  greater  portion  of  the  alimentary  and 
uro-genital  apparatus.  It  is  lined  with  an  extensive  serous  membrane, 
the  peritoneum,  which,  from  its  relationship  with  the  many  viscera  it 
invests,  is  very  complex  in  its  arrangement. 

The  viscera  of  the  abdominal  cavity  leave  no  unoccnpied  vacuity  or 
space  filled  with  air ;  they  follow  the  movements  of  the  muscular  walls 
of  the  abdomen ;  and  the  enlargement  or  decrease  of  any  one  results  in 
the  displacement  of  those  around. 

In  consequence  of  the  great  extent  of  the  abdomen,  and  the  frequent 
necessity  of  referring  to  the  relative  position  of  the  organs  which  occupy 
the  different  parts  of  its  cavity,  it  is  artificially  divided  into  regions, 


^  Tunica  vaginalis  gulte.         ^  Glandulro  oesophagcalcs.       *  Cavum  abdominit. 
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indicated  by  lines  drawn  on  the  abdominal  walls.     TranBverae  lines  en- 
circling the  hodj,  one  at  the  lower  margin  of  the  thorax,  the  other  at 
the  hips  or  crest  of  the  ilium  on  each  side,  divide  the  abdomen  into 
three  zones.     A  Tertical 
plane,  ascending  on  each  '"' 

Bide  from  the  anterior  in- 
ferior spinouB  procesH  of 
the  ilinm,  will  divide  each 
Eone  into  three  parts,  and 
in  this  manner  nine  re- 
gions will  be  defined. 

Of  the  middle  regions, 
'  the  upper  one  is  the  epi- 
gu'trio  region;'  the  buc- 
ceeding  one,  the  nmbil'io- 
al region;'  and  the  lowest, 
the  iLypogot'tric  regioiL' 
Of  the  lateral  regions,  the 
upper  pair  are  the  right 
and  laft  hjpoohon'driac 
ngioiu;*  those  succeed- 
ing, the  Inmniar  regioni  ;* 
and  the  lowest,  the  il'iae 
npou.* 

The  different  oi^ans  oc- 
cnpjing  these  regions  are 
as  follows : — 

The  itomaoh  occapiee 
the  left  hypochondriac, 
epigastric,  and  a  small 
part  of  the  right  hypo- 
chondriac regions.  In  a 
distended  condition,  with 
the  small  intestine  empty,  it  encroaches  on  the  amfailical  region. 

The  ■mail  inteitiiie  forms  a  convoluted  mass,  occupying  the  umbilical 
region  and  the  contigaous  borders  of  the  surrounding  regions.     When 


a,  eplj^tric  lY^i 


u;  «,hn)0(iutrtc  npoo;/, 
II  luriKd  Hid*;  1,1, 
]dTl(hItob<aof  tlwllTiir;  4,  fDrntna  of  Ihc  |idl-bl>ildR' ;  t, 
:  llgUDont  at  (ha  llTar ;  •,  put  of 

r:  7,  ^llOHIchl  t,  OODBHH 


10,  •plcm ;  11,  giHt  omanl 

14.*rraJlfunnjippsDdlJL;  lfi.uevii 

IT,  da(c«Hlln|  ccIOB  I  lR,il|i&[^l 

ai,  lidgH  lndlttUui  lbs  ronne  of  Uw  mniiliH  of  Uu  nnchiu 


c«km;ia, 


>  Bcgio  epipiitrica;   t.  cardiaca;    r. 
■tomacliica ;  epigaitrium. 
'  B.  umbilioalii ;   r.  mcBogaatrica ;  r. 

*  R.  hypogutrica;  r.  pubis;  hjpogM- 
trinnij  mnwu;  Tcnter  parrui,  or  imui. 


*  RegioDM  hjpochoDdriacn ;  r.  lub- 
oarlilagineie ;  hypochandria. 

'  R.  lumbaTes,  or  lumbaleB;  Iambi; 
lendis;  pson;  loina;  flaoks;  relQB;  la- 

■R.  iliacn;  inania;  flanks. 
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the  viscera  of  the  pelvis  are  empty,  a  portion  of  the  small  intestine 
descends  into  tliat  cavity. 

The  large  intestine,  commencing  in  the  right  iliac  region,  ascends 
through  the  corresponding  lumbar  into  the  right  hypochondriac  region. 
Thence  crossing  through  the  boundary  of  the  epigastric  and  ambilical 
regions  to  the  left  hypochondriac  region,  it  defends  through  the  suc- 
ceeding lumbar  and  iliac  regions,  and  enters  the  pelvis  at  its  back  part 

The  liver  occupies  the  right  hypochondriac  region,  and  extends  across 
the  epigastric  into  the  left  hypochondriac  region. 

The  spleen  is  situated  deeply  in  the  left  hypochondriac  region. 

The  pancreas  extends  from  one  hypochondriac  region  to  the  other, 
through  the  deep  part  of  the  epigastric  region. 

The  kidneys  occupy  the  deep  part«  of  the  lumbar  regions  or  loins. 

The  urinary  bladder  occupies  the  pelvic  cavity,  but  when  distended 
rises  into  the  hypogastric  region. 

THE  PERITONEUM. 

The  Peritone^nm,^  the  most  extensive  of  all  serous  membranes,  lines 
the  walls  of  the  abdomen,  and  from  them  is  reflected  upon  the  viscera. 
Like  all  serous  membranes,  it  forms  a  completely  closed  sac,  except 
that  in  the  female  the  Fallopian  tubes  communicate  with  its  cavity.  The 
viscera  are  not  included  within  the  latter,  but  are,  as  it  were,  thmst  for- 
ward from  the  back  part  of  the  abdomen,  and  inclosed  by  inflections  of 
the  peritoneum  projecting  ihto  its  own  cavity.  It  is  to  these  nnmerons 
inflections  inclosing  the  viscera  that  the  peritoneum  owes  the  complexity 
of  its  arrangement.  That  portion  of  the  membrane  investing  the  viscera 
is  named  the  vis'ceral  peritone^nm,'  and  that  lining  the  abdominal  walls 
is  the  parie'tal  peritone'nm  f  and  both  portions  on  the  interior  of  the 
peritoneal  cavity  are  in  close  contact  with  each  other.  Their  opposed 
surfaces  are  smooth  and  shining,  and  are  bathed  with  a  serous  liquid, 
which  give  the  organs  they  invest  a  slippery  feeling,  and  adapts  them 
favorably  to  move  on  one  another.  The  attached  surface  of  the  perito- 
neum adheres  closely  to  the  contiguous  parts  by  thin,  connective  tissue.* 
Its  numerous  doublings  or  folds,*  associated  by  connective  tissue,  often 


^  Peritonaeum ;  membrana  abdominis ; 
velamentum  abdominale ;  tunica  praeten- 
sa;  operirocntum  proetensum;  pagos; 
syphar;  zcpach. 

*  P.  viscerale,  or  intcstinale. 
'  P.  parictalc. 

*  Text  us  coUulosus  subperitonealis,  or 
subserosus;  lamina  externa  peritonei; 


subperitoneal   membrane ;   retro* perito- 
neal membrane. 

^  Omenta ;  epiploones,  ligaments,  and 
mesenteries.  Sing.:  omentum ;  epiploon; 
reto;  reticulum;  dertron;  gangamum: 
zirbus ;  operimentum  intestinonim ;  sac- 
cus  epiploicufl ;  sagena ;  caul. 
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coDtainiDg  mnch  fat,  ioclose  and  sustain  the  position  of  the  viscera,  and 
likewise  include  the  blood-Tcssela,  lymphatics,  aod  nerves  passing  to  and 
from  the  latter. 

In  tracing  the  reflectioDs  of  the  peritonenm  from  the  abdominal  walls, 
and  firom  one  organ  to  another,  in  any  directioD,  its  complete  continaity 
will  be  discovered.  Thus  the  peritonenm,  in  asccndini;  from  the  front 
and  sides  of  the  abdominal  parietes,  invests  the  diaphragm,  and  is  thence 
reflected  to  the  liver,  producing  three  folds,  named  the  laspeiuorf  and 
lateral  li^amesta  of  the  liver.  After  inclosing  the  liver,  it  is  reflected 
u  a  donbling,  the  gM'tro-hepat'ic 
omen'tom,  from  the  transverse  fis-  '"' 

Bure  of  the  liver  to  tlie  small  curv- 
ature of  the  stomach.  Envelop- 
ing the  latter,  the  peritoneum  then 
passes  from  its  great  curvature,  and 
makes  a  quadruple  fold,  named  the 
great  omen'tom.  This  is  snspend- 
ed  as  a  broad,  apron-like  process 
in  front  of  the  intestines,  and  has 
its  posterior  division  above,  inclos- 
ing the  transverse  colon.  Passing 
thence  to  the  back  of  the  abdomen, 
the  donbling  named  the  trauTene 
meMeolon  is  produced.  Of  the  two 
lasers  of  this  doubling,  the  upper 
one  proceeds  to  the  back  of  the 
liver,  there  forming  the  posterior 
part  of  its  lateral  ligaments.  The 
other  layer  of  the  transverse  meso- 
colon descends,  and,  passing  off  lat- 
erally, incloses  the  colon  on  each 
aide  and  forms  the  aioending  and 
d«wending  metoco'loiL  The  peri- 
tonenm, from  the  intervening  por- 
tions of  the  mesocolon  reflected 
fsrwud  from  the  vertebral  colnmn 
to  the  small  intestine,  forms  the 
extensive  fold  named  the  mei'en- 
tary.    From  the  root  of  the  latter 

the  peritonenm  descends  to  the  rectnm,  and,  binding  this  to  the  posterior 
part  of  the  pelvis,  forms  the  meioreo'tiun.  The  peritonenm  is  then  re- 
flected from  the  rectum  to  the  bladder,  or  in  the  female  to  the  ntems,  and 


bj  Itw  tbtck,  biKk lliut.  Lap- 
pcrRgmrnl  tt  tba  iKniin:  2.Brmt  iBmbu  ntut- 
iin;  3,dorHl  lerlibnc;  i,  dUphnKm;  fi,  IlTer;  A, 

dsodniDm;  10,  puKiMa;  11,  ncloini  11  Ti^nit 
■Dd  nrnu;  13,  BriBiirTMiuMFr:  14.  pulrti;  U, 

IT.KcUon  otm  UMnl  llguBtnl  nf  Ibe  llTor;  IB, 
(MlriHlHpitla  DDMiluni:  Iha  «m™  IndlatM  Ih* 
aHmnnnlcUliin.  U  Itae  rlnht  bnnhr  of  Ihs  Utlar,g( 
tl»  greit  ud  Imar  cmllin  of  Dit  porttuHum :  IR, 
gmil  oowntiini ;  XI,  InnBitrw  mmcnUw;  21,  nw- 

pcnch :  3t,  portion  oT  periwwiun  Ualna  lli*  UM- 
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thence  to  the  bladder,  and  from  this  it  ascends  to  the  anterior  wall  of  the 
abdomen. 

In  figure  217,  representing  the  course  of  the  reflections  of  the  peri- 
toneum, it  would  appear  as  if  the  latter  formed  a  small  cavity^  behud 
the  stomach,  distinct  from  the  greater  peritoneal  cavitj.  This  is,  how- 
ever, not  the  case,  as  the  two  communicate  by  an  aperture,  named  the 
foramen  of  Winslow,'  behind  the  right  border  of  the  gastro-hepatie 
omentum.  A  finger  passed  tlirough  this  opening,  and  downward  between 
the  stomach  and  colon,  gains  access  to  the  space  between  the  two  diTiBioni 
of  the  great  omentum,  or  if  in  the  new-born  child  a  blow-pipe  be  Intro* 
duced  at  the  aperture,  the  great  omentum  may  be  inflated,  and  then 
appears  as  a  large  and  delicate  sacculated  vesicle.  The  experiment  sub- 
sequently fails,  as  the  omentum,  in  the  progress  of  life,  becomes  per- 
forated. 

The  folds  of  the  peritoneum,  from  their  importance,  may  now  be  sep- 
arately considered. 

The  Suspen^sory  ligament  of  the  liver*  is  a  falciform  doubling  of  the 
peritoneum,  extending  from  the  median  line  of  the  diaphragm  to  the 
upper  surface  of  the  liver,  between  its  anterior  notch  and  its  posterior 
border,  where  it  becomes  continuous  with  the  lateral  ligaments.  Its 
anterior  extremity  is  extended  from  the  liver  to  the  umbilicus,  and  in- 
closes the  obliterated  umbilical  vein. 

The  Eight  and  Left  lateral  ligaments^  of  the  liver  are  the  peritoneal 
attachments  of  the  posterior  border  of  the  liver  to  the  diaphragm.  The 
former  is  very  short,  and  though  of  two  layers,  these  are  remote  from 
each  other,  except  at  the  right  border  of  the  liver.  The  other  is  longer, 
and  suspends  the  left  lobe  of  the  liver  loosely. 

The  Suspen^sory  ligament  of  the  spleen'  is  a  doubling  of  peritoneum 
passing  from  the  diaphragm  to  the  upper  part  of  the  spleen ;  and  it  is 
continuous  with  the  left  lateral  ligament  of  the  liver. 

The  Oas^tro-hepatlc  omen^tnm*  is  a  thin  doubling  of  the  peritoneum, 
extended  between  the  transverse  fissure  of  the  liver  and  the  small  curva- 
ture of  the  stomach.  Its  left  border  is  short,  and  incloses  the  cardiac 
orifice.  Its  right  border  is  long,  bounds  the  foramen  of  Winslow,  and 
incloses  the  common  biliary  duct,  the  portal  vein,  and  the  hepatic  artery. 

1  Bursa  omentalis;  saccus  retro-ven-  *  L.  phrenico-lienale ;  phrenico-splenic 
tricularis ;  sac  of  tho  omentum.                     ligament. 

2  F.  Winslovii ;  hiatus  of  Winslow.  *  Lesser  omentum ;  omentum  miniu, 
'  Ligamentum  suspensorium  hcpatis ;      or  gastro-hepaticum ;  gastro-hepatic  epi- 

broad  ligament ;  I.  triangulare.  ploon ;    membrana  macilentior ;    small 

^  L.  lateralia  hepatis.  epiploon. 
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The  Oas^troHiplen^io  oman^tiun^  is  a  doubling  of  peritoneum  passing 
from  the  cul-de-sac  of  the  stomach  to  the  hilus  of  the  spleen,  and  con- 
tains the  splenic  blood-vessels. 

The  Great  omen^tiun,  or  gai'tro-col^io  omen^tiun,'  is  a  quadruple 
doubling  of  peritoneum  suspended  from  the  great  curvature  of  the 
stomach  and  transverse  colon  downward  in  front  of  the  small  intestine, 
nearly  to  the  pelvis.  It  is  a  broad,  thin,  apron-like  process,  with  its 
four  layers  inseparably  united  in  the  adult.  It  frequently  presents  a 
perforated,  lace-like  appearance,  crossed  with  reticular  lines  of  fat,  indi- 
cating the  course  of  long,  narrow  vessels,  which  are  branches  of  the 
gastro-epiploic  arteries  and  veins.  In  fat  persons  it  contains  a  large 
accnmulation  of  fat.  Not  unfrequently  it  is  found  tucked  up  above  the 
small  intestine. 

The  Mes'entery'  is  a  large  doubling  of  the  peritoneum*  which  is  re- 
flected from  the  front  of  the  vertebral  column  over  the  small  intestine. 
Its  root  is  about  six  inches  wide,  and  extends  obliquely  from  the  left  side 
of  the  second  lumbar  vertebra  to  the  right  iliac  region.  From  the  ver- 
tebral column  the  mesentery  extends  about  four  inches  to  its  intestinal 
border,  which  corresponds  in  length  with  that  of  the  small  intestine  it 
inTolves.  Between  the  layers  of  the  mesentery  there  are  contained, 
besides  areolar  tissue  and  fat,  the  superior  mesenteric  blood-vessels  and 
their  accompanying  plexus  of  nerves,  the  lacteals,  and  numerous  lym- 
phatic glands. 

The  Mesoco^lon*  is  the  portion  of  peritoneum  which  binds  the  colon 
to  the  back  part  of  the  abdomen.  The  transverse  mesocolon'  is  a  wide 
doubling,  the  layers  of  which,  in  front,  after  inclosing  the  transverse 
colon,  become  continuous  with  the  posterior  layer  of  the  great  omentum ; 
while  behind  they  diverge  over  the  position  of  the  pancreas  and  duode- 
num. The  ascending*  and  descending  mesocolon^  is  for  the  most  part 
so  short,  that  its  two  layers  do  not  come  into  contact  behind  the  corre- 
sponding portions  of  the  intestine,  which,  in  consequence,  are  closely 
bound  to  the  posterior  wall  of  the  abdomen.     In  the  left  iliac  region. 


>  Omentum  gastro-lienale  ;*  o.  gastro- 
splenicum;  gastro-splenic  epiploon;  g.  b. 
ligament. 

*  Omentum  majus ;  o.  gastro-colicum ; 
great,  or  gaatro-colio  epiploon;  rete 
migus;  peritonaum  duplicatum;  lirbus 
adipinus. 

*  Mesenterium;  mesarsBum;    media- 


num ;  membrana  pinguis  Intestinorum ; 
medius  intestinum;  lactes;  epichordis. 

*  Mesenterium  crassum. 

^  Mesocolon  transversum. 

*  Right  lumbar  mesocolon ;  right  liga- 
ment of  the  colon;  colic  omentum,  or 
epiploon ;  third  omentum,  or  epiploon. 

^  Left  lumbar  mesocolon  and  iliac  mes- 
ocolon ;  left  ligament  of  the  colon. 
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however,  it  becomes  so  broad  as  to  suspend  the  colon  in  a  sigmoid 
flexure. 

The  Meso-rec^tiun  is  an  extension  of  the  descending  mesocolon,  con- 
necting the  upper  part  of  the  rectum  closely  to  the  saemm. 

The  Bec^to-vei'ical  foldi,^  as  expressed  by  the  name,  are  two  daplict- 
tures  of  peritoneum  which  extend  between  the  sides  of  the  rectum  and 
bladder.  They  include  between  them  a  pouch  of  peritoneum,  named 
the  reo^to-vesloal  pouch,  which  extends  downward  between  the  rectum 
and  bladder,  nearly  to  the  position  of  the  prostate  gland.  When  the 
bladder  and  rectum  are  empty,  the  recto-vesical  folds  form  together  a 
crescentic  line,  and  a  portion  of  the  small  intestine  occupies  the  recto- 
yesical  pouch. 

In  the  female,  the  pouch  just  mentioned  is  diyided,  by  the  presence  of 
the  uterus  aud  yagina,  into  two  portions,  which  are  named,  from  their 
position,  the  rec^to-u^terine  and  ves^ico-n'terina  pouches.  The  former 
is  the  deeper,  extending  downward  between  the  rectum  and  the  upper 
part  of  the  yagina  while  the  other  extends  between  the  body  of  the 
uterus  and  the  bladder.  Instead  of  the  recto-yesical  folds,  their  place 
in  the  female  is  substituted  by  the  rec'to-u^terine'  and  vei'ioo-n'teiina 
folds.' 

The  Broad  ligaments  of  the  uterus  are  two  folds  of  peritoneum  pass- 
ing from  the  sides  of  the  uterus  to  those  of  the  pelvis.  They  inclose 
the  ovaries  and  the  Fallopian  tubes. 

From  the  summit  and  sides  of  the  bladder  a  slight  fold^  of  peritoneum 
ascends  to  the  umbilicus,  and  incloses  the  obliterated  urachus  and  um- 
bilical arteries  of  the  foetus.  Likewise  a  pair  of  slight  folds^  ascend  to 
the  umbilicus,  over  the  position  of  the  epigastric  blood-vessels.  The 
latt^^r  folds  cross  the  course  of  the  inguinal  region,  and  divide  it  into 
two  shallow  fossoB,  called,  from  their  relative  position,  the  internal  and 
external  in'guinal  fossse.*  The  former  corresponds  in  position  with  the 
external  abdominal  ring,  the  latter  with  the  internal  abdominal  ring; 
and  here  the  peritoneum  often  presents  a  short,  conical  pouch,  which 
was  once  continuous  with  the  vaginal  tunic  of  the  testicle.  In  the 
female,  the  pouch  just  mentioned  is  sometimes  lengthened  into  a  blind 
sac'  accompanying  the  round  ligament  of  tlie  uterus  a  short  distance 
into  the  inguinal  canal. 

^  Posterior    false    ligamentB    of   the  mentum  suspensorium  TesicsD:  superior 

bladder ;  plicoe  semilunarcs.  false  ligament  of  the  bladder. 

'Posterior  ligaments  of  the  uterus;  ^  Plicad  Tesico-umbilicales    laterales: 

plicaa  scmilunares.  plicoe  epigastricas. 

'  Anterior  ligaments  of  the  uterus.  ^  Fovea  inguinalis  interna  et  extemi. 

*  Plica  vesico-umbilicaliB  media;  liga-  ^  Canal  of  Nuok. 
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THE  STOMACH. 

Tlie  Stom'ach'  is  a  lar^e  raascalo-meDibranons  pouch,  Bitnated  within 
the  alxIouieD,  an<l  extending  from  the  (Bsophagna  to  the  small  intestine. 
It  is  the  most  capacious  portion  of 
the  alimentary  canal,  and  is  a  re- 
ceptacle in  which  tlje  Tood  ix  .snli- 
milted  to  the  chemical  action,  of 
liquids  elaborated  in  its  walls.  It 
occupies  the  left  hypochondriac  re- 
giou  extending  through  the  epigas- 
tric into  a  auiall  part  of  the  right 
hypochondriac  region.  Above  it 
is  the  diaphragm  and  liver;  below, 
the  transverse  colon ;  in  front,  the 
abdominal  wall ;  behind,  the  pan- 
creas ;  to  the  right  the  liver,  and  to 
the  left  the  spleen.  In  shape  it  is 
conical,  cnrved  upwardly  on  itself, 
and  is  extended  obliquely  from  left 
to  right. 

The  different  parts  of  the  stom- 
ach, to  which  we  usually  refer  in 
speaking  of  the  organ,  are  its 
greater  and  lesser  extremities,  its 
greater  and  lesser  curvatures,  its 
anterior  and  posterior  surfaces,  and 
its  cardiac  and  pyloric  orifices. 

The  ^eater  extremity  of  the 
stomach  is  to  the  loft,  and  cornmn- 

nieates  with  the  (esophagus  by  the  car'dlao  orifice ;'  the  lesier  ex- 
tremity, also  named  pyloT'io  extremity,'  is  to  the  left,  and  communi- 
cates with  the  small  intestine  by  the  pylor'ic  orifice.' 

The  greater  extremity  of  the  stomach  projects  several  inches  to  the 
left  of  the  oesophagus,  and  in  this  position  is  named  the  fosdiu,^  The 
terminal  portion  of  the  lesser  extremity,  for  about  two  inches  of  its 


■  SromMehua;    venlricnlns;    gssler; 

»  Pars  pyloric. 

toocislui;  nedys;  glutlupalens ;  maw. 

•P;laruB;  inlesiinsl  orifice,  lower,  or 

■  Cardia:  cesopbagenl  orifice:   upper, 

right  orifice;  ostium  duodenale. 

ev   Uft  orifice:    oa  Tcniriciili:    oMium 

'  Cul-de-sne;   great  lubernsily. 
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length,  is  slightly  constricted  from  the  rest,  and  is  named  the  pjlorie 
antrum.^ 

The  lesser  cunratore'  of  the  stomach  is  directed  upward  and  hick- 
ward,  and  has  attached  the  smaller  omentum ;  the  greater  euratucP  is 
directed  forward  and  downward,  and  has  attached  the  anterior  diridoo 
of  the  great  omentum. 

The  anterior  surfiace  of  the  stomach  presents  forward  and  upward ; 
the  posterior  surface  looks  downward  and  backward,  and  is  in  contact 
with  the  diaphragm,  pancreas,  duodenuoA,  and  left  kidney. 

The  capacity  of  the  stomach  varies  with  the  degree  of  distention,  hat 
ordinarily  it  will  contain  from  one  to  two  quarta,  and  measures  from 
nine  to  twelve  inches  long,  and  from  four  to  five  inches  in  diameter  where 
most  capacious. 

The  walls  of  the  stomach  are  composed  of  four  coats,  named  from 
their  character  serous,  muscular,  fibrous,  and  mucous,  all  of  which  adhere 
intimately  together  by  means  of  connective  tissue. 

The  serous  coat'  is  the  most  external,  and  is  derived  from  the  perito- 
neum. It  is  a  thin,  transparent  membrane  closely  investing  the  stomach, 
except  along  the  curvatures,  where  it  leaves  a  narrow  interval  occupied 
by  the  trunks  of  the  blood-vessels,  lymphatics,  and  nerves  of  the  organ. 

The  muscular  coat^  is  composed  of  three  layers  of  pale-red,  unstriated 
muscular  fibres,  pursuing  different  directions.  The  external  layer  con- 
sists of  longitudinal  fibres  continuous  with  those  of  the  oesophagus,  from 
which  they  radiate  on  the  stomach.  They  are  most  numerous  along  the 
curvatures,  especially  the  lesser  one,  and  are  thinly  scattered  on  the  an- 
terior and  posterior  surfaces.  The  middle  layer,  more  uniform  and 
important  than  the  former,  consists  of  circular  fibres.  Commencug 
thinly  at  the  fundus,  they  gradually  accumulate  toward  the  pyloric  ex- 
tremity, and  at  the  pyloric  orifice  form  a  thick  fasciculus  named  the 
pylor^io  sphino^ter."  The  internal  layer  consists  of  oblique  fibres,  con- 
tinuous with  the  circular  fibres  of  the  oesophagus.  They  form  a  wide 
band  embracing  the  cardiac  orifice  on  the  left,  and  spreading  obliquely 
downward  and  to  the  right  on  the  anterior  and  posterior  surfaces  of  the 
stomach. 

The  fibrous  ooat^  is  a  thick,  submucous  tissue,  forming  an  extensible 
layer  upon  which  the  strength  of  the  stomach  mainly  depends. 

1  Antrum  pylori,  or  pyloricum ;  lesser  *  Tunica  serosa, 

cul-dc-sac;  lesser  tuberosity.  ^Tunica  musculosa;  stratum  mntcn- 

*  Gurvatura  superior;  superior,  or dia-  lare. 
pliragmatic  margin.  *  Sphincter  pylori. 

'  Gurvatura  inferior;  inferior,  or  colic  '        ^  Tunica  fibrosa;  t.  nervosa,  or  nerret. 
margin. 
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Tbe  mOMU  Mat'  or  lining  membrane  of  the  stomach  is  soft  and  pnlpj 
to  the  toncb,  and  is  of  a  pde-pinliiBh  ash  color.  Under  excitement  it 
becomes  more  reddened,  u  doring  digestion ;  and  in  inflammation  it 
8  a  deep-red  hue.     It  ia  thin  at  the  fandns,  and  gradaally  thickens 


^-^"  >?;;:•-; 


toward  the  pyloric  eztreroitj,  where  it  is  from  three-fonrths  of  a  line  to 
one  line  in  thickness.  In  the  latter  position,  ordinarily,  it  presents  nu- 
merous contorted  reticalar  ridges  or  wrinkles,*  the  larger  of  which  are 
loniritndinal,  and   grada- 

,,    ,  ,         '  "     .,  Fia.  220. 

aiij  fade  away  toward  the 

fundus  of  the  stomach. 
These  ridges  mnltiply  and 
increase  in  size  with  the 
extent  of  contraction  of 
tbe  organ,  and  decrease 
or  even  disappear  with 
its  distention. 

At  the  pyloric  orifice  a 
thick,  circnlar  fold,  or 
sometimes  a  pair  of  cres- 
eentic  folds,  acts  the  part 
of  a  ralve,  and  hence  is 
named  the  pylor'io  Talve.' 
It  contains  the  thick  mns- 
cnlar  fascicnins  constituting  the  pyloric  sphincter. 


kMjr  BHcnlfltd,  aihlbltliic  tbt  oriSni  o(  tba  (Utrto  g^udi. 


>  Tanio*  muooM;  crustrnTilloM  Tcnlriculi;  gMtro-mycodcris. 
»  Ruf»  i  pUo«.  »  VriTuU  pjlori. 
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The  fi-ee  sarface  of  the  gastric  mncons  membrwie  exhibits  a  feeUj 
mammillated  appearance,  welt  representfid  in  Ggare  919;  «i<l  ii  ii 
everywhere  minatelj'  panctured  by  the  orificea  of  glands.  It  ii  pro- 
vided with  a  columnar  epitheliom,  which  commeDces  at  the  cardiie 
orifice  and  subsequently  coatinnea  thronghont  the  remainder  of  the  sli- 
me otary  canal. 

The  gastric  glands'  are  tnbnlar,  «nd  closely  set  upright  in  the  thick- 
Bess  of  the  mucous  membrane.  They  are  generally  simple,  nearij 
straight  or  slightly  tortnoas,  and  gradnally  increase  in  length  from  the 
cardiac  toward  the  pyloric  orifice,  to  which  circumstance  is  due  the  dif- 
ference in  thickness  of  the  mucona  membrane  in  the  same  direction. 
Some  of  the  glands,  both  in  the  vicinity  of  the  cardiac  and  pyloric  orifices, 


0  BLASD,  higblr    n 

lUi  at  Ibi  bottom  at  the  (li 

ilt  1  inlD  tbi  eolnniuir  atk  l,il  ft 


are  compound,  consisting  of  a  main 
tube  dividing  at  bottom  in  from  two 
to  four  branches. 

Many   of   the    gastric    tnbnlar 
glands  are  lined  thronghotit.  with 
a  columnar  epithelium,  not  differ- 
ing from  that  of  the  mucous  mem-     ""  ' '        "' '~~" 
brane  of  the  stomach.     Most  of  them,*  however,  are  provided  in  their 
deeper  part  with  comparatively  large,  rounded  or  polyhedral  cells,' 
which  gradually  merge  toward  the  orifices  of  the  glands  into  colomur 
epithelial  cells. 

Besides  the  tnbnlar  glands,  the  stomach  contains  at  its  pyloric  end  i 
few  minute  racemose  glands ;  and  not  unfreqnently  in  the  same  positios 
tiiere  may  be  detected  a  few  small,  rounded,  whitish  bodies,  resembling 
the  solitary  glands  of  the  intestines. 


>  Qanrie  folUolM;  glsnduln  gsitricB.  '  Peptii  gluid«. 


*  Peptic  edl*. 
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The  stomach  is  very  yascnlar,  the  blood-vessels  reaching  it  along  the 
line  of  attachment  of  its  omenta.  The  gastro-epiploic  arteries  together 
form  an  arch  along  the  greater  cnrvatnre ;  the  coronary  and  pyloric 
arteries  form  a  second  along  the  lesser  cnrratnre,  and  the  short  gastric 
arteries  reach  the  fundus.  The  branches  from  these  yessels  diyerge  to 
the  surfaces  of  the  stomach,  and  form  together,  between  its  coats,  a  vas- 
cnlar  net,  from  which  the  capillary  nets  of  the  serous,  muscular,  and 
mucous  coats  origpinate.  The  yeins  correspond  with  the  arteries  and 
parsne  the  same  course.  The  lymphatics  are  likewise  numerous ;  their 
trunks  also  running  along  the  curvatures.  The  nerves  are  derived  from 
the  terminal  portion  of  the  pneumogastric  and  the  solar  plexus  of  the 
sympathetic  nerves. 

The  liquid  elaborated  by  the  glandular  structure  of  the  mucous  mem- 
brane is  named  the  gastric  juice.^  Free  from  foreign  matters  derived 
from  the  food,  it  is  a  clear,  colorless  liquid,  rendered  slightly  viscid  from 
the  mixture  of  mucus,  and  has  a  decidedly  sour  taste.  It  consists  of 
water  holding  in  solution  a  peculiar  nitrogenized  principle  named  pep- 
gin,'  free  chlorohydric  and  lactic  acids,  and  a  number  of  chloride  and 
phosphatic  salts.  Its  operation  consists  mainly  in  the  solution  of  albu- 
minoid substances,  such  as  flesh,  cheese,  eggs,  and  the  gluten  of  vege- 
tables. 

THE  SMALL  INTESTINE. 

The  Small  intes'tine*  is  a  cylindrical  and  much  convoluted  tube,  occu- 
pying the  umbilical  region  and  continuous  borders  of  the  surrounding 
regions,  and  suspended  by  the  mesentery  from  the  vertebral  column.  It 
measures  about  twenty-five  feet  in  length,  and  from  one  to  one  and  three- 
quarters  of  an  inch  in  diameter ;  becomes  slightly  narrower  in  its  de- 
scent ;  and  terminates  by  joining  the  large  intestine.  It  is  divided  into 
three  portions :  the  duodenum,  jejunum,  and  ileum,  and  although 
there  is  no  distinct  separation  between  these,  each  presents  some  pecu- 
liarity of  character. 

The  Dnode^num,*  as  expressed  by  the  name,  is  about  twelve  fingers'- 
breadth  in  length,  and  it  is  the  widest  portion  of  the  small  intestine. 
Commencing  at  the  pyloric  orifice,  it  ascends  to  the  right  and  backward, 
until  it  reaches  the  neck  of  the  gall-bladder.     It  then  abruptly  turns 

:< 

1  Succus    gastrious ;    menstnmm,   or  *  Intestinum  tenue ;  i.  gracile :  intes- 

fennentum  Tentricali ;  gastric  aoid.  tines ;  small  gut ;  guts ;  enteron. 

'  Gasterase ;  chymosin ;  the  digestive  *  Ventriculus  succenturiatus ;  dodeca- 

principle.  dactylon;  portonarium ;  appendix,  pro- 

cessus, or  ecpliysis  Tentriculi. 
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downward  in  front  of  the  right  kidney,  makes  another  tarn  to  the  right 
side,  opposite  the  second  Inmbar  vertebra,  and  terminates  in  the  jejonam. 
The  ascending  portion  of  the  duodennm  has  the  liver  and  gall-bladder 
in  front  and  above  it,  and  after  death  is  nsnallj  found  stained,  with 
bile  exuding  from  the  latter.  The  descending  portion  has  attached  to  it, 
on  the  left,  the  head  of  the  pancreas;  and  into  its  lower  part  the  duet 
of  the  latter,  together  with  the  common  biliary  duct,  opens.  The  trani- 
verse  portion  is  behind  the  transverse  mesocolon,  and  is  attached  hj 
areolar  tissue  to  the  crura  of  the  diaphragm  and  vessels  in  front  of  the 
vertebral  column.  Along  its  upper  border  is  the  pancreas,  and  the  ra- 
perior  mesenteric  blood-vessels  cross  from  beneath  the  latter  over  its 
termination. 

The  Jejn'nnm^  and  Il'enm'  are  the  remaining  portions  of  the  small 
intestine,  and  though  they  pass  insensibly  into  each  other,  the  former  is 
viewed  as  consisting  of  two-fifths,  the  latter  of  three-fifths  of  the 
length  of  the  tube.  The  jejunum  is  wider  than  the  ileam,  feels  thicker 
between  the  fingers  from  the  more  folded  condition  of  its  mncons  mem- 
brane, and  is  further  generally  characterized  by  the  absence  of  agminated 
glands.  The  ileum  terminates  in  the  right  iliac  region,  by  joining  the 
large  intestine  nearly  at  a  right  angle. 

Like  the  stomach,  the  small  intestine  has  four  distinct  coats  composing 
its  walls :  serous,  muscular,  fibrous,  and  mncons. 

The  external  or  serous  coat,  derived  from  the  peritoneum,  adheres 
closely  around  the  intestine,  leaving  only  a  narrow  space  along  the 
attachment  of  the  mesentery  for  the  passage  of  vessels  and  nerves.  The 
duodenum  is  invested  with  peritoneum  only  at  its  extremities ;  the  de* 
scending  and  transverse  portions,  for  the  most  part,  being  destitute  of  a 
serous  covering. 

The  muscular  coat  is  composed  of  two  layers  of  pale-red,  unstriated 
fibres.  The  external  layer  consists  of  thinly-scattered,  longitudinal 
fibres ;  the  internal  layer,  thicker  and  quite  distinct,  consists  of  circular 
fibres. 

The  fibrous  coat,  less  thick  than  that  of  the  stomach,  is  nevertheless 
a  strong,  extensible  layer. 

The  mucous  coat,  or  lining  membrane  of  the  small  intestine,  it 
thinner  and  redder  than  that  of  the  stomach,  and,  like  it,  possesses  a 
columnar  epithelium.  It  is  thrown  into  numerous,  transverse,  crescentic 
folds  or  doublings,  named  val^vulsB  conniven'tes.'  These  are  widest 
and  most  abundant  in  the  upper  part  of  the  small  intestine,  where  they 

^  Nestis.  '  Ileon ;  intestinum  circumTolatum. 

*  V.  0.  Kerkringii;  plicsB  oonniventes;  Kerkringian  vaWes. 
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eren  overlap  at  the  ed^cs.     In  descendiEg,  they  grndually  diTuioish  i 

ooniber  and   width ;    end   in   the 

UeuTD  they  become  iDdiBtinot,  and 

i.finally  disappear.     These  folds  are 

irmanent,  and  not   due    to  con- 

iction    of   the    intestinal    wall. 

Fhev   increase  the  extent  of  ah- 

irliiiig  and  secreting  sarface.  and 

nher  retard  the  passage  of  the 

bod. 

The  tnacoDS  membrane  of  (he 

tnall  intestine,  inclnding  its  ral  vulie 

conniventes,    is    everywhere    pro- 

rided  with  miante  elevations,  named 

tUIL'    These  give  to  ihe  snrface  a 
P  Telvety  appearance,  which  may  be  favorably  observed,  by  examining  a  por- 
■tion  of  inteatine,  after  it  is  elcansed  from  mncns,  beneath  water.     In  the 


n^per  part  of  the  small  intestine  the  villi  appear  as  fine,  serpentine  folds. 
[nently  intermpted  in  their  conrse,  and  often  conjoined  in  a  reticnlar 
'  QaDiier.     Descending  the  intestine,  the  fold-like  villi  become  more  fre- 

(jaentiy  interrnpled  nr  broken,  and  finally,  in  the  ileum,  they  appear  as 

flattened,  conical,  or  tongue-like  processes. 

The  villi  are  from  one-foorth  to  one-third  of  a  line  high,  and  in  struc- 
ture are  processes  of  the  intestinal  maeons  membrane.  Provided  with 
the  colamnar  epithelium,  they  contain  on  their  interior  a  capillary  net  of 
Vessels,  in  the  form  of  the  villi.  They  likewise  contain  the  commence- 
ment of  those  lymphatics  called  lacteals,  but  the  manner  in  which  these 
originate  has  not  been    satisfuctorily  determined.     According   to  one 
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vietr,  tbey  commeDoe  us  ouc  or  two  ctecal  brandies  for  each  riJIiu ;  ud 
ACcordiog  to  b  second  view,  tlie;  couiaen(.'e  !□  a  reteruru   |>l«xaa.    In 
L  ilUactiou,  the  villi  are  most  efficient  orgauti  in  the  absorption  i>r  the  nubi- 
tiTc  matter  of  the  food. 

Four  fcinda  of  g;]ands  are  found  in  the  mncoHs  mnubrBDC  of  the  »msli 
intestioe :  the  dnode'aal,  tubular,  loUtary,  and  ag'mmated  glandi. 
Fia.  226. 


r  an^^uiir  of  It*  eplthdElum,  ■od  ■KhiMUng  Ihrvo^  Jtt  Iab 
il  lajrrt  Uie  bUnl-TMaeli ;  B,a>llliw  purltallj  ileprlinlot  iUrpIiLiiUnin;  T,  tUU  totally  ikpllnriif 
[  Ifcalr  iplllwlliim,  but  nDdnilv  Untr  bHcoiPiit  mnnbnM;  (.  mlnilir  (EuAa  ImbxddBd  tn  Ot  IknM 
1 1  lbT«  of  O"  niiianii  OMBilinTn;  >,arlBcM  uf  tbt  tabalu  giradi  upening  cm  tha  Ave  mrfiiai  g(  dw  ■» 
in  thDvllIJi  lu,  iK^tluii  uf  B  IbUbIih'  (lud,  vllb  JuepHhrUal  Bnlag;  11,  ntmte 
I  (luidi  itrlppFd  d(  cfae  luur.  bni  rcUlDlUfi  ihclr  Imh-idtui  nieinbnuui:  IZ-niwor  Thp  glondi  in  •hUs, 
'  >  epiTlicUsm :  13,  cipllIsrlM  flUTavnding  Iha  orlflRK  of  tbe  lubulir  glanAi:  14, »  tntrji  II 
.Ij-nplwttaarUcUKli;  IT,  commgiiciuQent  of  tlw  Ulter  oilliiii  tberllU;  IS.  csfdliaT  tito*- 


The  Snode'iial  glands'  (Brnnner's)  are  small,  racemose  glands,  occii> 

I  pying  the  submucous  tissue,  and  opening  into  the  daod(.'num.     Thej  ar* 

\  most  numerons  at  the  commencement  of  the  latter,  where  they  forni  a 

nearly  continuonii  lajer;  ppradually  diminishing  in  number  and  eize,  the; 

disappear  altogether  approaching  its  termination. 

The  Tabular  glands'  are  the  most  nnmerona  of  those  of  the  small  ia- 
L  testine,  and  are  found  tlironghont  its  whole  tract.     They  are  situated 

■  Olands  of  Brunner ;  glnnilulLe  Brunneri ;  aecoQil  pHDcrESB. 

*  Glnu  Jb.  or  folliclcH  of  Liebwkilliu  :  glandulu;,  or  orjplic  Licberkiilinianjo ;  erjpl* 
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Dpri^t  in  the  thickneBs  of  the  macouB  membrane,  and  open  in  the  inter- 
Tftls  of  the  villi,  to  which  spaces  they  ^re  a  perforated  appearance. 
They  ore  simple,  straight  glands,  provided  with  a  columnar  epithelinm ; 
and  secrete  a  clear  liqnid,  called  the  iDteitiiuI  juice.' 


The  BolitU7  glonda'  are  miuate,  whitish,  oval  or  rounded  bodies 
scattered  singly  tbronghont  the  small  intestine.  They  are  closed  vesicles 
imbedded  in  the  submucous  tissue.  In  structure,  they  consist  of  an  ex- 
terior fibrons  capsule,  containing  rounded,  nucleated  cells,  free  nuclei, 
and  grannies ;  and  fine  vessels  penetrate  into  their  interior.  Their  ftme- 
ttoD  is  unknown 

The  A^minatad  glandi*  (Peyer's)  consist  of  vesicnlar  bodies  like 
those  Jnst  described,  arranged  in  elliptical  patches.  Ordinarily  there  are 
from  fifteen  to  thirty  of  these  patches,  from  half  an  inch  to  two  inches 
in  length,  and  about  half  an  inch  in  breadth.  Usnally  occupying  the 
ileum,  they  are  always  sitnated  opposite  the  attachment  of  the  mesen- 
tery, with  their  length  parallel  to  that  of  the  intestine  For  the  most 
part,  the  largest  patches  are  the  lowest  in  the  ileum,  and  in  ascending 


naleapleiiformeB;  g.  plems  inteilinalea; 
g.  int.  gpurin  ;  g.  In  agmcn  oongregmliB  i 
corpoacula  gluiilul>rium  Bimilia;  cdIb- 
radeneB:  aggregate  or  aggregated  gUnilBj 
patches  of  Pcyer;  Peyer's  plaques j  ag- 
min*  Peyeri. 


>  SneeuB  entericai. 

■  GUndulie  lolitariie ;  incorreetly  Brun- 

ner'aglauds:  solitary  rollicleB. 

•Peyer'sglandB;  glandulm  Peyeri,  or 
Peyerianie  ;  g.  Bocin  Pejeri ;  g.  agmina- 
tn ;   g.  mucoHxi   coagmioatn ;    g.  muoi- 


pane 


eongestte;   g.  intcati- 
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they  become  more  distant,  smaller,  and  more  circular.  Whva  fouod  in 
I  the  jejnnum,  they  are  few  in  number,  and  small  in  size.  Upon  Ihe  bnn 
L  surface  of  the  intestine  the  agminated  glands  appear  depressed  belo* 

F:o.  228.  Fio.  tI'k 


I  ^e  general  level  of  the  mncons  membrane ;  bat  they  give  i 
[  flight  prominence  externally.  The  ralvulie  connircntes,  in  apiiroaching 
f  them,  arc  nsimlly  interrupted,  or  if  they  paaa  npon  them  are  rednced  in 
:,  and  mnch  contorted.  Their  function  is  unknown ;  and  thej  an 
j  remarkable  for  the  changes  they  undergo  in  certain  discasea,  as,  for 
[  iastanue,  typhoid  fever. 

The  arteries  of  the  small  intestine  are  numerous,  and  are  derived  from 
i'tlie  pancreatico-dnodeual,  pyloric,  and  superior  mesenteric  arteries. 
I  Diverging  from  the  mesentery  upon  the  intestine,  in  the  intervals  of  tit 
t  eoats  t.hey  fomi  vascular  nets,  from  which  are  derived  the  three  capillMj 
[  Bets  of  the  mncons,  muscular,  and  serous  layers.  The  veins  accompany 
I  the  arteries.  The  lymphatics  are  numerous,  and  are  derived  from  tie 
rfiiree  sources  supplied  by  the  arteries.  The  nerves  are  fumist 
I'fite  solar  ptexua  of  the  sympathetic  system. 
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THE  LARGE  INTESTINE. 

fe  inteftine^  is  a  cylindrical  tnbe,  strikingly  differing  from 
testine  in  its  greater  capacity  and  sacculated  appearance.  It 
d  feet  in  length,  nearly  encircles  the  abdomen  in  its  course 
lall  intestine  to  the  anus,  and  is  retained  in  position  by  the 

Commencing  in  the  right  iliac  region,  it  ascends  in  front  of 
Iney  to  the  under  part  of  the  liver,  then  crosses  through  the 
lary  of  the  umbilical  region  to  the  left  hypochondriac  region. 

firom  the  latter,  in  front  of  the  left  kidney  to  the  left  iliac 
ere  forms  an  S-like  conyolution,  and  then  dipping  into  the 
SB  down  in  front  of  the  sacrum  to  terminate  at  the  anus.  It 
nto  three  portions :  the  caecum,  colon,  and  rectum. 

Qm  or  head  of  the  oolon'  is  the  most  capacious  portion  of 
itestine,  and  consists  of  a  large  pouch  occupying  the  right 
below  the  termination  of  the  ileum.  It  is  retained  in  po- 
fold  of  the  peritoneum  reflected  in  front,  and  by  an  attach- 
86  connectiye  tissue  to  the  iliac  fossa ;  though  sometimes  the 
produces  a  doubling  behind  which  renders  the  caecum  less 
rdinarily. 

m  is  about  two  and  a  half  inches  in  length  and  breadth,  and 
bottom  curves  inwardly  and  backward,  and  is  abruptly  re- 
i  worm-like  prolongation,  named  the  verm'iform  appen'diz.* 
or  five  inches  long,  as  thick  as  a  goose-quill,  and  is  usually 
oiled,  in  which  condition  it  is  retained  by  a  fold  of  peri- 
ls calibre  is  narrow,  and  its  comparatively  thick  wall  has  the 
ire  as  other  portions  of  the  large  intestine.  It  is  viewed  as 
t  of  the  much-elongated  caecum  of  lower  mammals. 

n^  is  the  second  and  longest  division  of  the  large  intestine, 
from  the  caecum  to  the  rectum.  In  the  different  parts  of 
is  called  the  ascending,  transvene,  and  descending  colon, 

moid  flexure.    It  is  most  capacious  at  its  commencement, 

icrassum;  megalocoelia.  formis;  processus,  or  tubus  Termioula- 

nput  coli;  monocolon;  mo-  ris;  appendix  cieci;  additamentum  ooli; 

phloenterum :   typhloteron  ecphjas:  digital  appendix;  Termiform, 

litium  intestini  crassi ;  sac-  or  yermicular  process, 

irassi,  or  coli;  prima  cella  ^Colum;  intestinum  crassum  et  ple- 

extuberans  coli;  the  blind  num;  i.  mi^us;  i.  grande;  i.  laxum;  i. 

oellulatum ;  colon  osocum ;  monenterum ; 

Off   appendicula   vermi-  physce. 
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where  it  is  about  two  and  a  half  inches  in  diameter,  and  gradaallj 
diminishes  to  its  termination,  where  it  is  an  inch  less  in  breadth.  It 
exhibits  three  ranges  of  saccules  or  pouches/  alternating  with  as  muT 
equidistant  longitudinal  bands*  proceeding  f^om  the  base  of  the  Termi- 
form  appendix.  The  constrictions  between  the  saccules  appear  on  the 
interior  of  the  colon  as  crescentic  doublings'  of  its  walls. 

The  ascending  colon^  occupies  the  right  side  of  the  abdomen,  attached 
to  its  posterior  wall  by  loose  connective  tissue,  and  further  retained  ia 
position  by  the  peritoneum  passing  over  the  sides  and  in  front  of  the 
intestine.  Behind,  it  is  in  relation  with  the  quadrate  lumbar  mnscle  and 
kidney  ;  in  front  with  the  small  intestine. 

The  transverse  colon^  passes  obliquely  across  the  abdomen  at  the 
upper  boundary  of  the  umbilical  region.  It  is  closely  attached  to  the 
back  part  of  both  hypochondriac  regions,  and  arches  forward  toward  its 
middle,  where  it  is  loosely  suspended  by  the  transverse  mesocolon.  Abore 
it  are  the  liver  and  the  stomach ;  below,  the  small  intestine ;  and  descend- 
ing from  its  outer  border  is  the  posterior  fold  of  the  great  omentum. 

The  descending  colon*  occupies  the  left  side  of  the  abdomen,  to  the 
back  part  of  which  it  is  closely  attached  by  connective  tissue,  and  bj 
the  peritoneum  passing  over  its  sides  and  front  Its  npper  part  is  in 
contact  with  the  spleen ;  behind  it  are  the  left  kidney  and  qoadnte 
lumbar  muscle ;  and  in  front  is  the  small  intestine. 

The  sigmoid  flexure  of  the  colon^  is  an  S-like  convolution  of  the  in- 
testine attached  by  a  wide  fold  of  peritoneum  to  the  left  iliac  fossa.  It 
is  the  narrowest  and  least  sacculated  portion  of  the  colon ;  and  termi- 
nates opposite  the  left  sacro-iliac  symphysis  in  the  rectum. 

The  Xl'eo-col'ic  valve.  The  ileum  opens  into  the  left  side  of  the  colon 
just  above  the  caecum,  the  orifice  being  provided  with  a  pair  of  semi- 
lunar folds,  which  constitute  the  ileo-colic  valve."  The  folds  are  trans- 
verse, and  project  from  the  borders  of  the  aperture  toward  each  other 
into  the  colon.  The  free  edges  of  the  folds  are  concave,  and  their  con- 
tiguous extremities  coalesce  and  are  prolonged  a  short  distance  aa  a 
narrow  doubling  on  the  interior  surface  of  the  colon.      The  aperture 

^  Cellulae,  haustra,  or  loculamenta  ooli.  *  Colon  descendens;  o.  BiniBtmni;  left 

'  Tssniie  ValsalvoB ;  t»iiia),  or  fascisa  lumbar  colon, 

ligament O80D  coli:  ligamenta  coli.  ^  Flexura  sigmoidea;  f.  S  romanam; 

'  Plicae  sigmoideoB.  iliac  colon. 

^  Colon  ascendens;  c.  dextrum;  right  ^  Ileo-cncal  TaWe;  TaWe  of  Bauhio, 

lumbar  colon.  of  Tulpius,  of  Fallopiua,  or  of  Varolioi: 

'Colon  transTersum;  transTerse  arch  valvula  ilei;  t.  coli;   t.  csoci;  opercn- 

of  tho  colon.  lum  ilei ;  sphincter  ilei. 
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THE  ALIMBKTABT  APPABATU8.  817 

BspwatiDg  the  folds  is  elliptical;  but  when  closed,  the  free  edges  of  the 
Talve  come  into  coDtut  so  as  to  prevent  the  return  of  matters  from  the 
large  into  the  small  intestine. 

The  third  division  of  the  lai^ 
intestiae,  the  rectnm,  possesses  so 
man;  pecallarities  that  its  descrip- 
tion is  reserved  for  a  special  section 
of  onr  chapter. 

The  Gtecnm  and  colon,  like  the 
■null   intestine,   have  fonr   coats 
holding  the  same  relationship  with 
■  one  another. 

The  Mrou  coat,  derived  f^om 
tiie  peritoneum,  cloaelj  inveatB  the 
colon  except  at  the  back  part  of 
Om  cncnm,  and  of  the  ascending 
sod  descending  colon.  Along  its 
course,  it  exhibits  a  series  of  ir- 
regular, pendulous  pouches  con- 
taining fat,  and  named  the  epip'- 
lois  appeudagM.' 

The  mnfonlar  coat  is  composed 
of  two  layers  of  pale-red,  unstristed 
fibres.  The  external  longitudinal 
fibres,  after  forming  a  uniform  layer 

to  the  vermiform  appendix,  are  collected  into  three  separate  bands,  which 
proceed  equidistant  from  one  another  along  the  conrse  of  the  cecum  and 
colon.  These  bands  are  mnch  shorter  than  the  intestine  would  be  if 
deprived  of  them,  and  serve  to  maintain  its  saccalated  condition.  The 
fntemal  muscular  fibres  are  circular,  and  form  a  continnous  layer  to  the 
cacnm  and  colon,  dipping  into  the  constrictions  between  their  saccules, 
and  into  the  folds  of  the  ileo>colic  valve. 

The  flbrou  ooat  is  like  that  of  the  small  Intestine. 

^e  mncoM  membrane  is  soft,  smooth,  and  of  a  pale-pinkish  ash 
color.  It  is  without  villi  or  other  donbliugs  than  those  produced  by  the 
constrictions  separating  the  saccules.  Its  free  snrface  everywhere  ex- 
hibits a  finely-pnnctured  or  sieve-like  appearance,  with  here  and  there 
small  whitish  spots.     It  is  provided  with  a  columnar  epithelium  and  two 


>  App«ndieeB,  or  appendienln  •piploiea,  or  pingosdliioia ;  appandices  ooli  adl- 
las;  BDpIementa  epiploioa;  fimbrin  c&rnoNB;  omeDtala. 
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kiods  of  glaads,  tabular'  and  toUtuy  gbuidi,'  which  are  like  tbote  a[ 
the  smfti!  inteatine.     The  former  an  cIokIj 
I"         I  set  together  ia  the  thicknesa  of  the  mneou 

membrane,  and  gtre  to  its  ttea  nirfaee  the 
punctured  appearance ;  the  latter  are  indi- 
cated by  the  scattered  whitish  spots: 

Tlie  blood-Teasels  of  the  cscnm  and  colon 
are  branches  of  the  mesenteric  arteries  aad 
TeiuB.  The  lymphatics  communicate  with 
glands  lying  in  the  course  of  the  former  res- 
aels.   The  herrea  are  derived  Teom  the  meieii- 

Mdj  msDioid.  teric  plexuses  of  the  sympathetic  system. 

THE  RECTUM. 

The  Reo'tnm,'  the  terminal  portion  of  the  large  intestine,  proceedi 
from  the  sigmoid  flexure  of  the  colon,  opposite  the  left  sacro-iliac  lyn- 
physis,  and  dcsceuds  along  the  middle  of  the  sacrum  and  coccyx,  to  end 
at  the  anus.  It  follows  the  carraturea  of  the  bones  jnst  mentioned,  aod 
from  the  point  of  the  coccyx  tarns  backward  and  downward.  It  is  sot 
sacculated  like  the  colon,  though  it  usually  exhibits  three  constrictions, 
corresponding  with  crescentlc  folds  on  its  interior.  It  is  troto  six  to 
eight  inches  long,  and  when  distended  is  cinb-ahaped,  being  narrow  aboTt 
and  expanded  just  before  it  contracts  to  the  anna.  In  front  of  it,  in  the 
male,  are  the  urinary  bladder,  seminal  Tesicles,  and  prostate  gland ;  ia 
the  female,  the  nterns  and  vagina. 

The  a'nus*  is  a  dilatable  aperture,  situated  about  an  inch  from  the  end 
of  the  coccyx.  It  is  encircled  by  a  sphincter  muscle,  covered  below  by 
thin,  dark-colored  skin,  gradually  merging  into  the  mucous  membrane  of 
the  Tcctnm.  In  the  condition  of  rest,  this  skin  is  puckered  or  folded; 
but  in  the  act  of  defecation  the  folds  are  expanded,  and  the  mnconi 
membrane  at  the  verge  of  the  anus  is  everted. 

The  upper  part  of  the  rectum  is  invested  by  the  peritoneum,  which 
attaches  it  to  the  sacrum  by  a  doubling  named  the  UM'o-no'tUL 
Subsequently  the  peritoneum  extends  down  the  sides,  and  finally  only  od 
the  front  of  the  rectum,  and  is  thence  reflected  to  the  bladder  of  the 

I  Otands  or  fnlliclsB  of  LieberkQho.  *  Podez  ;  KTchos;  aedea  ;  enlus;  prM- 

*  Solit&Tj  follicles:  glandulsc  Bimplicea  tos;  molf  ne;  dactylioa  ;  calhadrii;  cjr- 

majorea.  ceon;  cfMroa;  cjatlioaj   apbedra;  ha- 

■  InlestiDum  reclum;  loDganon;  ar-  dra;  the  seat,  fUodameiil,  or  body. 

cboa;  cysnroB;  princeps;  BntbjrfltiterDn ; 

aponthfBmenoa. 
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male,  or  the  yagina  and  ateras  of  the  female.  The  lower  part  of  the 
rectum  is  destitute  of  a  peritoneal  inyestment,  and  is  attached  to  the 
contiguous  structures  by  areolar  tissue,  usually  accompanied  with  much 
adipose  tissue. 

In  the  male,  the  portion  of  the  rectum  unprovided  with  peritoneum  is 
in  contact  in  front  with  the  base  of  the  bladder,  the  seminal  vesicles,  and 
the  prostate  gland ;  in  the  female,  it  is  in  contact  in  the  same  position 
with  the  vagina. 

The  mnsonlar  ooat  of  the  rectum  is  much  thicker  than  elsewhere  in 
the  large  intestine.  Its  external  longitudinal  fibres,  continuous  with  the 
longitudinal  bands  of  the  colon,  form  a  continuous  and  well-marked 
layer.  The  circular  fibres  likewise  form  a  continuous  layer,  and  gradu- 
ally increase  in  descending  upon  the  rectum,  and  finally  accumulate  in  a 
Uiick  fasciculus,  named  the  internal  sphino'ter  of  the  a'nus.' 

Between  the  two  sphincters  of  the  anus  the  longitudinal  muscular 
fibres  of  the  rectum  terminate,  except  a  few,  which  turn  around  the  lower 
border  of  the  internal  sphincter  and  ascend  a  short  distance  between  it 
and  the  mucous  membrane.  In  the  same  position  the  rectum  is  embraced 
from  each  side  by  the  insertion  of  the  anal  elevator  muscles. 

The  fibrous  ooat  of  the  rectum  is  thicker  than  in  other  portions  of  the 
large  intestine,  and  is  strong  and  extensible. 

The  mucous  membrane  of  the  rectum  has  the  same  structure  as  that 
of  the  colon,  but  is  more  vascular,  and  becomes  bright  red  at  the  lower 
extremity.  It  exhibits  many  irregular  wrinkles,  which  are  obliterated  on 
distention  of  the  bowel.  Approaching  the  anus,  it  is  thrown  into  con- 
yergent  longitudinal  folds,  named  the  columns  of  the  rec'tum,*  which 
are  often  continuous  below,  so  as  to  form  small  recesses  between  them, 
called  the  pouches  of  the  a'nus.' 

Corresponding  in  position  with  the  three  constrictions  usually  observed 
on  the  exterior  of  the  rectum,  its  mucous  membrane  is  provided  with  as 
many  wide,  crescentic  folds,  which  may  act  the  part  of  a  valvular  appa- 
ratus. 

The  arteries  of  the  rectum  are  the  hemorrhoidal  branches  of  the  infe- 
rior mesenteric,  internal  iliac,  and  internal  pudic  arteries.  The  veins  are 
numerous,  and  at  the  lower  part  of  the  rectum  form  an  intricate  net-work, 
named  the  hflsmorrhoi'dal  plexus,  which  returns  its  blood  through  the 
inferior  mesenteric  and  internal  iliac  veins.  Enlargement  of  the  veins 
of  the  hemorrhoidal  plexus  at  the  verge  of  the  anus  constitute  haemor- 
rhoids or  piles.    The  lymphatics  of  the  rectum  proceed  to  the  sacral  and 

1  MusculuB  sphincter  ani  internus,  or  superius. 

*  ColumiiK  carneoB  Morgagni.  *  Sinus  Morgagni ;  lacunsd. 
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lumbar  glands.  The  nerves  are  namerons,  and  are  deriTed  from  the 
hypogastric  plexus  of  the  sympathetic  system  and  the  contignoos  spinal 
nerves. 

The  muscles  of  the  anus  will  be  more  particularly  described  in  the 
account  of  the  perineum. 

THE  PANCREAS. 

The  Pan'creas^  is  a  long,  flat  gland,  situated  behind  the  stomach, 
opposite  the  first  lumbar  vertebra.  It  extends  from  the  descending  por- 
tion of  the  duodenum  in  the  right  hypochondriac  region,  along  the  trans- 
verse portion  of  the  duodenum  through  the  epigastric  region,  and  reaches 
the  spleen  in  the  left  hypochondriac  region.  It  closely  adheres  to  the 
duodenum,  and  is  loosely  attached  behind  by  connective  tissue  to  the 
crura  of  the  diaphragm,  aorta,  inferior  cava,  and  superior  mesenteric 
vessels.  The  latter  are  included  in  a  groove  of  the  gland,  and  some- 
times in  a  complete  canal.  In  front,  the  pancreas  is  connected  with  the 
ascending  layer  of  the  transverse  mesocolon ;  and  its  upper  border  is 
grooved  to  accommodate  the  splenic  blood-vessels. 

The  pancreas  is  pinkish  white,  and  is  less  consistent  and  of  looser 
texture  than  the  salivary  glands,  which  it  resembles  in  composition.  It 
is  from  six  to  eight  inches  long,  is  largest  at  the  right  extremity,  named 
its  head,*  and  gradually  narrows  toward  the  left  extremity,  named  its 
talL'  Its  average  depth  is  about  one  and  a  half  inches ;  its  thickness 
about  half  an  inch ;  and  it  weighs  between  two  and  three  ounces. 

The  head  of  the  pancreas  adheres  closely  to  the  inner  side  of  the  de- 
scending portion  of  the  duodenum,  and  is  frequently  partially  divided 
from  the  body  of  the  gland,  when  it  is  named  the  lesser  pan'creai.* 

In  structure  the  pancreas  is  a  racemose  gland,  and  consists  of  many 
polyhedral  lobes  and  lobules  loosely  associated  by  connective  tissue. 

The  pancreat'ic  duct^  usually  possesses  two  principal  branches,  of  which 
the  longer  and  larger  proceeds  transversely  through  the  body  of  the 
gland  from  left  to  right,  and  is  joined  near  its  termination  by  the  smaller 
branch'  derived  from  the  head  of  the  pancreas.  Upon  emerging  from  the 
pancreas,  the  duct  penetrates  the  wall  of  the  duodenum,  opening  into  it 
near  to  or  in  conjunction  with  the  common  biliary  duct,  about  four  inches 
from  the  stomach. 

1  Sweetbread;  pancratium;  pancrene;  '  Cauda, 

callicreas;    lactes;     totum    carnosum;  ^  Pancreas  minus;  pancreas  of  Aseeli. 

pulvinar  ventriculi;   glandula  salivalis  ^Ductus  pancreaticus;   d.  Wirsungi- 

abdominis.  anus ;  canal,  or  duct  of  Wirsung. 

'  Caput  pancreatis.  *  Ductus  Santorini. 
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The  arteries  of  the  pancreas  are  derived  from  the  pancreatieo-dno- 
denal  and  splenic  arteries.  The  veins  join  the  splenic  and  superior  mes- 
enteric veins.  Its  lymphatics  communicate  with  the  lumbar  glands,  and 
its  nerves  are  branches  f^om  the  solar  plexus  of  the  sympathetic  system. 

The  panoreat'ic  juioe^  is  a  clear,  colorless,  slightly  viscid  liquid,  with 
a  distinctly  alkaline  reaction.  It  contains  a  peculiar  nitrogenized  prin- 
ciple, named  panereatin,  and  is  an  important  emulsifying  agent  of  the 
fatty  materials  of  the  food. 

THE  LIVER 

• 

The  Liver*  is  the  largest  true  glandular  organ  of  the  body.  It  occu- 
pies the  greater  part  of  the  right  hypochondriac  region,  and  extends 
through  the  epigastric  into  a  small  portion  of  the  left  hypochon- 
driac region.  It  is  half  ovoidal  in  shape,  with  its  long  diameter  trans- 
verse, its  convex  surface  accurately  applied  to  the  diaphragm,  and  its 
nearly  flat  or  slightly  concave  surface  in  contact  with  the  stomach,  duo- 
denum, colon,  and  right  kidney.  In  front,  it  is  in  relation  with  the  ensi- 
form  and  costal  cartilages,  and  behind,  with  the  crura  of  the  diaphragm, 
aorta,  and  inferior  cava.  It  is  suspended  f^om  the  diaphragm  by  reflec- 
tions  of  the  peritoneum  named  the  suspensory,  the  right  and  left  lat- 
eral ligaments,  and  by  a  ftirther  attachment  of  connective  tissue  at  its 
posterior  border. 

The  right  portion  of  the  liver  is  much  larger  than  the  left,  and  is 
thicker,  more  fixed  in  position,  and  extends  lowest  in  the  abdomen  as 
well  as  highest  in  the  thorax.  The  posterior  and  right  borders  are  thick 
and. rounded;  the  anterior  and  left  borders  are  thin  and  acute,  and  the 
most  movable  parts  of  the  organ. 

The  liver  is  of  firm,  solid  texture,  smooth  on  the  surface,  and  of  a 
reddish-brown  color.  It  often  has  more  or  less  of  a  yellowish  hue,  ap- 
parently dependent  on  the  presence  of  fat  in  the  hepatic  substance,  and 
sometimes  exhibits  superficial  livid  bluish  or  purplish  patches  and  borders. 
It  weighs  between  three  and  four  pounds,  and  measures  ten  to  twelve 
inches  from  right  to  left,  about  six  inches  Arom  back  to  front,  and  about 
three  inches  at  its  thickest  part  In  the  female  it  is  usually  about  a  fifth 
less  in  weight  and  size. 

The  suspensory  ligament,  extending  f^om  the  median  line  of  the  dia-i 
phragm  to  the  upper  surface  of  the  liver,  together  with  the  longitudinal 
fissure  pursuing  the  same  direction  on  the  under  surface,  divide  the 
organ  into  two  unequal  parts,  named  the  right  and  left  lobes. 

1  Saocos,  or  liquor  pancreaticus.  >  Hepar;  jecur;  jednus. 
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The  riglit  lobe  of  the  liver,'  four  or  6tc  times  tb«  size  of  Uie  lefl, » 
iquare  in  outline,  aatl  is  closely  adherent  at  its  poBtcriur  bonkf,  by  con- 
Dective  tisatie,  to  the  diaphragm,  between  the  tridely-sejmratMl  reflection 
of  the  right  lateral  ligament.  Its  upper  surface  is  convex ;  it«  low 
surface  is  in  contact  with  the  right  kidney,  the  pyloric  cxtremitjr  of  ifav 
stomach,  and  the  colon.  At  the  fore  part  of  its  inferior  sarfiice  th«  gall- 
bladder reposes  in  a  foeaa ;'  and  to  the  left  and  back  of  tJiis  it 
two  Email  sabdivisiuns  named  the  quadrate  and  caudate  lobea. 
Fio.  232. 


i;  ll,porUt  ir-in;  ia;bgp(tieu 
uf  the  inu]Kiuar>  tigAmuiL 

I'he  left  lobe  of  the  liTer"  is  comparatively  thin,  trilateral  in  ontiine, 
,  and  moyably  suspended  by  the  left  lateral  ligament.     Its  lower  sorface 
is  in  contact  with  the  anterior  part  of  tlie  stomach,  and  behind,  it  is  in 
relation  with  the  cardiac  orifice  of  this  organ. 

Besides  the  suspensory  ligament  aud  longitudinal  fissure,  the  right  and 
left  lobes  are  separated  at  the  anterior  and  posterior  borders  of  the  linr 
by  notches.  The  anterior  notoli  is  acnto,  and  continuous  below  with  the 
longitudinal  fissure ;  the  posterior  notch  is  broad  and  eoncare,  and  ac- 
/commodates  the  vertebral  column  and  the  great  blood-vessels  in  front  of 
it.  The  inferior  cava  occupies  a  deeper  portion  of  tlie  posterior  uotclt, 
excavated  in  the  right  lobe  of  the  liver ;  and  sometimes  the  hepatio  sab- 
stance  extends  around  the  vein  so  as  to  inclose  it  in  a  complete  tabe. 

■  Lobug  dexler:  large,  ur  euVie  lobe. 
'  FosBiL  lou|;itudiiialis  deitra. 
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Above  the  posterior  notvh,  the  two  layers  of  the  suspensory  ligament 
diverftc'  and  Income  coulinuous  with  the  anterior  reflections  of  the  lat- 
eral ligaments,  learing  a  triangular  interval  at  which  the  liver  is  attached 
l0  the  diaphragm  by  connective  tissue. 

The  Longitsdin&l  fiMore'  is  a  deep  ^oove  on  the  nnder  part  of  the 

liver  cAlcnding  between  the  anterior  and  posterior  notches,  and  separat- 
ing the  right  and  left  lobes.  Its  fore  part*  is  fretiaently  crossed  by  a 
bridge'  of  hepatic  sabstance,  and  it  coutaina  a  fibrons  cord  named  the 
roood  lif^ameut,'  which  is  the  obliterated  umbilical  vein  of  foetal  life. 
Its  back  part*  also  contains  a  fibrous  cord,  which  ia  the  obliterated  dnc- 
tns  TeBoios  of  the  ftetus. 

The  TmuTerie  fliBore'  is  a  deep  groove  passing  at  a  right  angle  from 
the  longitudinal  fissure,  between  the  quadrate  and  caudate  lobes,  to  ter- 
minate on  the  andcr  part  of  the  right  lobe.  This  fissure  is  the  position 
at  whirh  the  blood-vessels  and  nerves  enter  the  liver,  and  the  lymphatics 
and  excretory  duct  emerge. 

The  Quadrate  lobe  of  tlie  livei'  is  a  square  portion  of  hepatic  snb- 
ince  situated  between  tlie  gall-bladder  on  the  right  and  the  longitndi- 
J  fissure  on  the  left,  and  extending  from  the  anterior  border  of  the 
gan  back  to  the  transverse  fissure. 

The  Caudate  lobe"  is  a  small  blunt  pyramidal  mass  of  hepatic  sub- 

ince  behind  the  transverse  fissure,  extending  to  the  posterior  notch  of 

e  liver,  and  having  to  ita  left  the  longitudinnl  fissure,  and  to  its  right 

Bie  groove  for  the  inferior  cava.     A  short  isthmus  or  caudate  proceM'° 

Ipaociatea  it,  in  front  of  the  latter  vessel,  with  the  nnder  surface  of  the 

^ht  lobe. 


1  This  diverguice  ia  usDftlly  and  ioc 
Otiy  described  ■«  if  it  nera  n  diatinot 
,  under  ihe  name  of  ibe  aoro- 
f  UgBinsDt :  1.  coronariuni. 

*  ClJr«aI,  or  boriionlBl  GsHure,  furrow, 
ipauleDs;  foasa  umbilicBlis :  sulcus  ad- 

o-posierior  jeeoris;  sulcus  ainiater,  or 
^biliealia  jeeoris. 

>  Fosaa  loDgiludinalis  BinistrB. 

*  Pons,  or  isIbmuB  hepalis. 

>  LigunsDluDi  tores. 

*  FoasK  ductua  venosi. 

'  Sulctu  tranaiGrsua:  foaas  tranBrema; 
,   rinaa  portarum;  porta;  p.  hepatis,  or 


■rjeqoria;  prin- 


cipal  fisHure;    flasura  or  foaaa  of  the 
porta!  Teid  :  portal  Hssure  or  fosad. 

■  Lobulua  quadratus!  1.  anonymous; 
1.  accessorius  antorior  quadratus;  Bate- 
au riga  aoony- 


•  Lobulua  Spigelii;  Ihe  Spigelian  lobe; 
lobulua  porlicua  pspillatus;  tuliereulum 
pnpillare;  poaterior  portal  eminence; 
amall,  duodenal,  or  paDcreatio  lobe. 

"  Lobulua  CBudalua;  lubus.  or  proces- 
sus caudatus;  tubcrculum  caudal um. 
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The  liyer  derives  its  blood  from  two  different  soarces,  in  this  respect 
being  quite  peenliar  among  the  organs  of  the  body.  It  is  supplied  with 
red  blood  by  a  proportionately  small  vessel,  the  hapatie  artery,  and  is 
provided  with  dark  blood  by  a  larger  vessel,  the  portal  vein.  The  two 
vessels  together  enter  the  transverse  fissure  of  the  liver,  the  artery  in 
front  of  the  vein,  and  both  divide  into  two  branches,  which  pass  to  the 
right  and  left  lobes,  and  ramify  through  them  in  a  divergent  manner  from 
below  upward,  and  toward  the  borders  of  the  organ. 

The  bile  duots,^  originating  in  the  hepatic  substance,  converge  in  the 
course  of  the  vessels  just  mentioned,  and  emerge  into  the  traasvene 
fissure  of  the  liver ;  a  branch  from  the  right  and  another  from  the  left 
lobe  conjoining  to  form  the  trunk  of  the  hepat'ic  dnet. 

Numerous  lymphatics,  and  nerves  from  the  pneumogastrics  and  sym- 
pathetics,  pursue  the  same  course  as  the  above-mentioned  blood-veiseb 
and  ducts,  the  whole  together  being  enveloped  by  connective  tiwme.' 

The  hepat'ic  veins  collect  the  blood  f^om  the  substance  of  the  liver 
and  return  it  to  the  general  circulation.  Commencing  at  the  peripheiy 
of  the  organ,  they  emerge  from  before  backward,  and  terminate,  at  the 
posterior  notch  of  the  liver,  in  two  principal  trunks  which  Join  the  infe> 
rior  cava. 

The  relative  position  of  the  hepatic  veins  with  Uie  other  vessels  of  the 
liver  bears  a  resemblance  to  a  prostrate  tree  whose  boughs  and  branches 
are  entangled  among  those  of  a  clump  of  upright  trees. 

STRUCTURE  OF  THE  LIVER. 

The  liver  is  closely  invested  with  a  serous  coat  derived  from  the  peri- 
toneum, which  everywhere  covers  it  except  along  the  posterior  border, 
in  the  intervals  of  the  suspensory  and  lateral  ligaments,  and  at  the  bot- 
tom of  its  fissures.  The  subserous  connective  tissue'  is  feebly  developed, 
but  a  stronger  and  distinct  extension  of  the  same  structure  invests  those 
portions  of  the  liver  which  are  destitute  of  peritoneum.  In  the  trans- 
verse fissure  the  investing  connective  tissue  of  the  liver  is  continuous 
with  that  enveloping  the  vessels  and  ducts. 

The  material  composing  the  liver,  and  named  the  hepat'io  snbstanoe,* 
has  a  reddish-brown  color  tinged  with  yellow,  and  has  a  finely  and  uni- 
formly mottled  aspect,  which  is  much  more  evident  in  some  of  the  infe- 

1  Biliary  ducts ;  port  biliarii ;  ductus  biliarii. 

'  Capsule  of  Glisson ;  c.  communis  Glissoni ;  vagina  portw ;  v.  GlisBoni. 

>  Tunica  propria. 

*  Parenchyma  hepatis ;  parenchyma  of  the  liver. 


THE   ALIMESTARr  APPARATUS. 


825 


Hop  animals  than  in  man,  as  for  instance  in  tlie  hog.  It  ]h  readily  liiru, 
and  in  this  cundition  prcsenta  a  coarsely  granular  appearance.  The 
connc  granules  corresponding  with  the  diMiuct  spots  seen  on  the  surface 
of  the  liver  are  polyhedral,  fmrn  lialf  a  line  to  one  line  in  diiinicler,  and 
are  named  tbe  lob'olei  of  the  liver.' 


Fid.  ■•■M, 


In  tracing  the  relation  of  the  hepatic  lobules  with  the  blood-vessels 

id  dnctti  of  the  liver,  it  ia  found  that  an  ustreme  brnich'  of  the  hepatic 

iTeins  conimcnreM  in  the  axis  of  every  loliulo,  and  emerges  at  its  base 

to  join  a  larger  brand).'     This  arrangement  of  tlie  hepatic  lobules  and 

reins  resembles  the  attachment  of  leaves  liy  their  midribs  and  stems  to 

'Ae  branches  of  a  tree.     The  portal  vein,  hepatic  artery,  and  hepatic 

associated  together  liy  connective  tissue,*  raniify  through  npprO' 

ite  canals*  of  the  hepatic  substance,  pursning  the  same  general  course 

■  Acfni.  *  Capsnto  of  Olissnu. 

»  Intri-lobnUr  tein ;  t»nB  eFiitrolin.  •  Porlnl  ciinnlB. 

•  Sub-lobukr  rein. 
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in  relation  with  the  branches  of  the  hepatic  veins  which  hfts  Iweii  indi- 
eated  in  the  account  of  the  arrangemeut  of  tboir  tmiiks.  Finaltj,  tbe 
portal  vein,  hepatic  artery,  and  the  bile  ducts  ramify  in  the  iDt«rapuu' 
of  the  lol>uie3,  forming  plexuses,'  and  atuociating  the  latter  logelhw 
In  the  bnmaii  liver,  these  iaterrni- 
F'"'  -''3-  ing  vessels  are  the  ehief  pnnnwiioa 

of  the  lobules  with  one  another; 
bat  in  some  of  the  lower  utimaU. 
as  for  instance  the  hog.  they  »rt 
accompanied  with  a  mnch  greater 
qiinntitj  of  eonnective  tissne,  wliieb 
renders  the  ontlinus  of  the  lobitlti 
more  defined. 

Betweeu  the  terminal  branches' 
of  the  portal  veiu  and  hepatic  ar- 
tery, occupying    the    intervals'  of 
the  lobules  and   the  commencing 
branches'  of  the  hepatic  reins  in   , 
the  axis  of  the  latter,  intricate  ct- 
pillnry  vaficnlar    nets'    iutervenf 
Thus  the  blood  which  enters  the 
liver  by  the  portal  vein  and  hepatic 
artery  pursues  its  course  uniii  it 
arrives  in  the  intervals  of  the  lob- 
ules, when  it  meanders  through  the 
capillary  nets  to  the  eonunencemeot 
of  the  hepatic  veins  in  the  interior  of  the  lobules. 
The  meshes  or  interspaces  of  the  capillary  vascular  nets  are  occupied 
I  ty  the  proper  secreting  substance  of  the  liver,  constituting  the  hepatio 
I  Mlla.'    These  are  irregularly  polyhedral,  from  the  jo'uo  lo  the  ,o'oj,  of 
1  inch  in  diameter,  with  soft  granular  contents,  some  minute  oil  glub- 
I  Bles,  and  a  nucleus.    Generally,  two  hepatic  cells  arc  alwut  equal  to  the 
I  diameter  of  the  meshes  they  occupy,  though  frequently  a  single  cell  is 
L  observed  extending  across  the  interval. 

From  the  description  given,  it  may  be  readily  comprehended  that  the 
f  hepatic  lobules  are  composed  of  capillary  vascnlar  nets,  iutercallated 


Hrlt  IqJCCUlI.  IDd    IJ 

If  iiiUInU  ctpillnry 
IB  portAt  Tfhini  bf  Cvt 


'  Interlobular  spaces. 
•   InterlobuUr    Teins, 

'  Inierloliular  veins  nm 


'  tnlprlobittnr  spaces. 

'  ImmlobuUr  veins. 

'  Lobular  |>leinses. 

'Liier  cells;  hepnlic  corpUMJ 
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with  hepatic  cell-nets,  as  represeDted  in  the  diagram,  figure  237.  So 
Car,  anatomists  concur  in  their  obseirationa  on  the  stnictiire  of  the  liver ; 
bnt  in  regard  to  the  exact  relationship  of  the  hepatic  cell-Dets  with  the 
bile  ducts'  there  exists  mach  conflict  of  opinion.  According  to  one  view, 
the  hepatic  cell-nets  are  solid,  and  the  bile  dncts  originate  at  the  bound- 
aries of  the  lobnles.  In  a  second 
Tiew,  intercellal&r  passages  of  the 
bepatic  cell-netB  communicate  with 
the  commencement  of  the  bile  dncts 
in  the  interspaces  of  the  lobules. 
According  to  a  third  view,  a  third 
net,  composed  of  very  fine  tubes  of 

basement    membrane,    is    intercal-  ^g^     ^^^ 

lated  with  the  capillary  vascular,  KV  x  ^^S 

and  hepatic  cell  nets,  and  joins  the  , 
bile  dncta  in  the  interspaces  of  the  ids 
lobnles.  Finally,  in  a  fourth  view,  ^jj 
M  in  other  tme  glands,  the  hepatic 

cells  are  considered  as  lining  tubes  of  basement  membrane,  from  which 
the  bile  dncts  originate  iu  the  intervals  of  the  lobnles. 

FlO.  237.  Fie.vn.    Vii.atx»  xtnwaimm  m  iimati 

or  1  uiDLi  OT  TM  LiTD,  aihlbltliig  lb*  ntatlut 
pMlUoii  Dt  thi  litpatlc  hU-dMi  wllh  tbr  TUcaUr 
Hta.  1,  •kUod  of  •  iMpiUc  nlB  !■  at  otatn  of 
■  lobnln;  2.  bnnch  o[  lfa>  pcrUl  nlo  U  U»  cdr- 
tawtttmee  of  tht  lubDle ;  3,  eaplUuj  bM  fimiid 
bgtwtm  lb*  pnrtil  wid  hepirtlc  nlni ;  4,  bcmneli  of 
111*  hVTAtk  ftrtvrj;  &,  brpatld  oclI'Dat  In  thi  \nt^ 
Itnrorth*  MiBl«;  (l,iM)*diKI  at  Uh  baondur 
of  tlia  latt«. 

FlO.  288. 


].TMMli    3,   IbUM 


■  Interlobular  ducia ;  pori  blli«rii. 
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BILIARY  DUCTS  AND  GALL-BLADDEB. 

The  Hepatic  duot,^  commencing  by  two  branches  In  the  transreitt 
fissure  of  the  liver,  descends  within  the  right  border  of  the  gastro- 
hcpatic  omentum,  in  advance  of  the  portal  vein  and  to  the  right  of  tke 
hepatic  artery.  It  is  about  two  inches  in  length,  and  terminates,  by 
joining  with  the  cystic  duct  from  the  gall-bladder,  to  form  the  eoBim 
biliary  duct. 

The  Oall-bladder,'  the  receptacle  of  the  bile,  is  a  pjriform  sac,  ptr- 
tially  lodged  in  a  fossa  on  the  under  part  anteriorly  of  the  right  lobe  of 
the  liver.  Its  fimdns  or  base  projects  beyond  the  anterior  border  of  the 
latter,  in  the  vicinity  of  the  tenth  costal  cartilage ;  and  its  body  or  main 
portion  extends  in  a  backward  direction.  Its  neck  forms  an  S-like  con- 
volution, and  terminates  at  the  transverse  fissure  by  becoming  the  oyit'ie 
duct. 

The  gall-bladder  is  attached  in  its  fossa  of  the  hepatic  substance  bjr 
connective  tissue,  and  its  free  part,  including  the  fundus,  is  coYered  bj 
the  peritoneum.  Independent  of  the  latter  membrane,  its  wall  is  pro- 
vided with  a  strong  layer  of  fibrous  tissue,  and  a  thin,  diffuse  stratom  of 
pale  unstriated  muscular  fibres.  Its  lining  mucous  membrane,  stained 
yellow  from  the  bile,  is  uniformly  covered  with  fine  reticular  folds,  and 
has  a  columnar  epithelium. 

The  gall-bladder  is  supplied  with  blood  by  the  cystic  artery,  a  branch 
of  the  hepatic.     Its  veins  terminate  in  the  portal  vein. 

The  Cystic  ducf  is  about  an  inch  in  length,  and  descends  to  the  left 
to  join  the  hepatic  duct  at  an  acute  angle.  Its  lining  membrane  is 
thrown  into  a  series  of  oblique  folds,  forming  a  sort  of  spiral  valve,* 
which  retards  the  flow  of  the  bile. 

The  Common  biliary  dnct,^  formed  by  the  conjunction  of  the  hepatic 
and  cystic  ducts,  is  about  three  inches  long,  and  of  the  diameter  of  a 
large  goose-quill.  Continuing  along  the  right  border  of  the  gastro- 
hepatic  omentum,  it  pursues  its  course  behind  and  to  the  inner  side  of 
the  descending  portion  of  the  duodenum,  and  terminates  in  the  latter, 
about  four  inches  from  the  stomach.  Its  lower  portion  is  involved  in  the 
head  of  the  pancreas,  and  then  perforates  the  wall  of  the  duodenum 

1  Ductus  hepaticus.  *  Valvulus  spiralis  Heisteri. 

''^  Vesicula  bills ;  y.  or  folliculus  fellis ;  ^  Ductus  communis  choledochus ;  d. 

vesica  fellea ;  y.  biliaria ;  cystis  fellea ;  choledochus ;  d.  hepato-cysticus ;  chole- 

cholecystis.  dochus ;  common  bile  duct. 

'  Ductus  cysticus ;  meatus  cysticus. 
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obliqaelj.     Its  orifice  is  narrowed,  and  opens  at  the  summit  of  a  slight 
papillary  eminence. 

The  common  biliary,  cystic,  and  hepatic  duct  and  its  branches  have 
the  same  structure.  They  have  a  strong  fibrous  coat,  with  a  few  unstri- 
ated  muscular  fibres,  and  a  lining  mucous  membrane.  The  latter  is  pro- 
Tided  with  many  minute  racemose  glands ;  and  it  has  a  columnar  epithe- 
lium, except  in  the  small  bile  ducts,  where  the  epithelium  assumes  the 
tesselated  form. 

The  secretion  of  the  liver,  named  the  bile,'  as  obtained  from  the 
human  gall-bladder,  is  a  thin,  glairy,  dark,  yellowish-brown  liquid,  of 
bitter  taste,  and  nearly  neutral  in  reaction  when  fresh.  It  is  exceed- 
ingly complex  in  chemical  composition ;  and  though  an  abundant  se- 
cretion, and  a  very  constant  one  in  animals,  its  uses  have  not  yet  been 
satisfactorily  determined. 

THE  SPLEEN. 

The  Spleen'  is  a  half-ovoidal  body,  deeply  situated  in  the  left  hypo- 
chondriac region.  It  is  of  comparatively  soft  consistence,  and  of  a  livid, 
purplish  color.  Its  long  diameter  is  vertical,  with  the  larger  extremity 
upward  and  attached  to  the  diaphragm  by  a  doubling  of  peritoneum,  the 
tuipenBory  ligament.  Its  external  convex  surface  is  directed  toward 
the  left  side,  and  is  in  contact  with  the  diaphragm  opposite  the  three  or 
four  lower  ribs.  Its  internal  surface,  slightly  depressed  in  front  and 
behind  and  elevated  toward  the  middle,  is  directed  to  the  right  side,  and 
applied  to  the  fundus  of  the  stomach,  to  which  it  adheres  by  the  gastro- 
splenio  omentum.  Its  posterior  border  is  thick  and  rounded,  and  rests 
against  the  contiguous  kidney  and  the  diaphragm ;  its  anterior  border  is 
thinner,  and  at  the  lower  part  usually  exhibits  one  or  two  notches  or 
clefts. 

Along  the  middle  of  the  internal  surface  of  the  spleen,  usually  indi- 
cated by  a  slight  groove  named  the  hilus,'  the  splenic  vessels  and  nerves 
pass  to  and  from  the  organ. 

The  spleen  is  very  variable  in  size,  even  in  the  condition  of  health, 
and  is  liable  to  great  changes  in  this  respect  in  certain  diseases.  Ordin- 
arily it  is  four  or  five  inches  long,  three  or  four  broad,  and  from  one  to 
one  and  a  half  thick ;  and  weighs  about  six  ounces. 

The  spleen  is  provided  with  two  coats,  of  which  the  outer  is  serous, 

>  Bilis;  cholos;  fel;  tho  gall. 

^  Lien  ;  splen ;  hepar  sinistrum ;  h.  adulterinum ;  fomes  ventriculi ;  milt. 

*  Porta  lienis. 
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and  the  inner  one  fibro-elastic.  The  Mroui  eoat  deriTed  from  the  peri* 
tonenm  is  thin,  transparent,  smooth,  and  tightly  adherent  to  the  contigv- 
ous  stmctnre  beneath. 

The  fibro-elastio  eoat^  is  a  moderately  strong,  extensible  layer,  eom- 
posed  of  interlacing  bandies  of  fibrous  tissue  mingled  witii  fibres  of  elattk 
tissue.  At  the  hilns  it  becomes  continuous  with  a  similar  iiiTestment  to 
the  splenic  blood-vessels  as  they  ramify  through  the  organ. 

The  spleen  is  easily  torn ;  its  lacerated  surface  presenting  a  deep  red* 
dish-black,  or  brown,  pulpy  appearance,  resembling  coagulated  blood  or 
dark  currant-jelly.  This  dark  substance,  named  the  splenic  pnlp,'  may 
be  scraped  from  the  torn  surface,  or  it  may  be  removed  from  portions  of 
the  spleen  by  maceration  or  repeated  washings,  leaving  a  spongy  msH; 
composed  of  the  splenic  blood-vessels,  associated  with  numerons  bundla 
of  fibro-elastic  tissue.  These  bundles,  named  trabec'nlflB,  spring  from 
the  interior  surface  of  the  fibro-elastic  coat  of  the  spleen,  and  fonn  si 
intricate  net-work  or  sponge-like  arrangement  which  supports  the  splenie 
blood-vessels  and  contains  within  its  meshes  the  splenic  pulp. 

The  pulp  of  the  spleen,  examined  with  the  microscope,  is  found  to 
consist  of  the  following  elements :  1,  numerous  blood-corpuscles,  for 
the  most  part  unchanged,  but  many  apparently  exhibiting  various  condi- 
tions of  disintegration ;  2,  finely  granular  matter,  partly  colorless,  hot 
mostly  of  various  shades  of  red  passing  into  brown  ;  3,  numerous  iso- 
lated nuclear  bodies ;  4,  colorless  nucleated  cells ;  5,  a  few  cells  contain- 
ing blood-corpuscles  apparently  in  a  state  of  disintegration ;  and  6, 
occasionally  red  acicular  crystals,  derived  from  the  decomposition  of 
blood -corpuscles. 

The  arrangement  of  these  different  elements  of  the  splenic  pulp,  ia 
their  relationship  with  one  another  and  with  the  blood-vessels,  has  not 
yet  been  determined  in  a  satisfactory  manner. 

Adhering  to  the  sides  of  the  smallest  arteries  of  the  spleen,  and  im- 
bedded in  the  pulp,  there  exist  certain  small,  rounded,  whitish  bodies, 
named  splenic  corpuscles.'  These  are  variable  in  number  and  sise, 
usually  measure  about  one-sixth  of  a  line  in  diameter,  and  resemble,  in 
composition,  the  solitary  glands  of  the  intestines. 

In  proportion  to  its  size,  the  spleen  is  the  most  vascular  organ  of  the 
body.  The  splenic  artery  divides  into  a  half  dozen  or  more  branches, 
which  diverge  along  the  hilus  and  enter  the  spleen.  Spreading  through 
the  organ  in  numerous  ramifications,  those  of  the  different  principal 
branches  not  anastomosing,  they  finally  break  up  into  a  multitude  of 


^  Tunica  propria ;  t.  albuginea. 

*  Corpuscles  of  Malphighi ;  Malphighlan  bodies. 


'  Pulpa  lienis. 
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pencil-like  bundles  of  delicate  vessels,  which  terminate  in  the  capillaries 
of  the  splenic  palp.  The  veins  return  in  the  coarse  of  the  arteries,  with 
which  they  correspond  in  number,  but  are  larger.  The  lymphatics  are 
few  in  comparison  with  those  of  the  other  abdominal  viscera.  The 
nerves  are  derived  Arom  the  solar  plexus  of  the  sympathetic  system. 

The  function  of  the  spleen,  though  the  subject  of  numerous  and 
laborious  investigations,  yet  remains  unknown.  It  has  been  supposed 
that  the  spleen  acts  as  a  reservoir  or  diverticulum  to  the  blood  during 
the  state  of  rest  of  the  digestive  organs,  and  daring  those  conditions 
in  which  the  blood  retires  from  the  surface  toward  the  interior  of  the 
body.  It  has  also  been  looked  upon  as  being  the  position  in  which  the 
blood-corpuscles,  after  having  fulfilled  their  function  in  the  economy, 
undergo  dissolution,  yielding  their  chemical  elements  to  the  circulating 
liquor  sanguinis.  Further,  it  has  been  supposed  to  be  the  organ  in 
which  the  blood-corpuscles  have  their  origin. 


CHAPTER    VII. 


THE    YASOULAB    8T8TEM. 


The  Vas^onlar  tyttem  consists  of  the  heart,  blood-vessels,  lymphatics, 
and  their  contained  liquids,  the  blood  and  lymph.  The  heart  is  a  power- 
ful muscular  organ,  and  is  the  chief  agent  in  the  circulation  of  the  blood. 
The  blood-vessels  consist  of  branching  tubes,  named  arteries  and  Teim^ 
and  an  intermediate  set  of  tubes,  called  capillaries.  The  lymphatics 
consist  of  vessels  and  peculiar  bodies,  named  lymphatic  glands. 

GENERAL  CHARACTERS  OF  THE  ARTERIES. 

The  Ar'teries^  are  cylindrical,  membranous  tubes,  which  commence  in 
two  great  trunks,  the  aorta  and  pulmonary  artery.  They  undergo  divi- 
sion as  in  the  branching  of  a  tree,  and  distribute  the  blood  throughout 
the  body,  terminating  in  the  capillaries.  Their  branches  mostly  come 
off  at  acute  angles,  are  commonly  of  uniform  diameter  in  each  case,  bat 
successively  diminish  after  and  in  consequence  of  division ;  and  in  this 
manner  gradually  merge  into  the  capillary  system.  As  a  general  rule, 
the  combined  area  of  the  branches  is  greater  than  that  of  the  vessel 
from  which  they  emanate,  and  hence  the  collective  capacity  of  the  arterial 
system  increases  with  its  distribution.  This  arrangement  facilitates  the 
circulation ;  for  the  increasing  capacity  of  the  vessels  in  their  course 
compensates  for  the  retarding  influence  of  friction. 

Arteries  have  comparatively  thick  walls,  and  even  when  emptied,  as 
is  usually  the  case  after  death,  they  for  the  most  part  maintain  their  open 
calibre.  Generally  they  pursue  a  straight  course,  but  are  often  curved,  and 
are  sometimes  tortuous,  especially  in  positions  liable  to  frequent  change 
of  volume,  or  of  expansion  and  contraction ;  as  in  the  lips,  the  urinaiy 
bladder,  the  uterus,  etc.  The  larger  arteries  are  generally  deeply  situ- 
ated, and  frequently  pursue  their  course  along  the  bones,  where  they  are 
protected  from  undue  extension.     In  the  limbs  they  occupy  the  sides  of 

^  Sing. :  arteria ;  pi. :  arteri». 
(332) 
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flexion,  where  they  are  less  exposed  to  a  variety  of  accidents  than  if 
situated  on  the  sides  of  extension. 

Arteries,  in  their  coarse  of  distribution,  form  intercom ronnications, 
named  uLutomo'ioi,'  which  become  more  freqnent  as  the  Tessels 
diminish  in  size.  Even  in  many  large  vessels  anastomoses  are  nnmerons, 
where  it  is  important  that  the  blood  shonid  be  incessantly  supplied  to 
organs,  as  in  the  case  of  the  arteries  of  the  brain;  or  where  the  vessels 
ftre  constantly  exposed  to  the  liability  of  pressure,  as  in  the  arteries  of 
the  hand  and  foot,  those  around  the  joints,  and  those  of  the  abdominal 
viscera. 

The  arteries  are  highly  elastic,  being  extensible  and  retractile  both  in 
length  and  breadth.  During  life,  trom  their  being  provided  with  rnns* 
cnlar  tissne,  they  are  also  contractile. 

The  walls  of  the  arteries  are  composed  of  three  coats,  which  vary  in 
vessels  of  different  sizes. 


The  eztemftl  oott'  is  comparatively  thin  in  the  largest  arterial 
truaks ;  increases  to  half  the  thickness  of  the  walls  in  the  medinm-aized 
arteries;  becomes  relatively  thicker  in  the  smaller  branches;  but  finally 
disappears  in  those  which  merge  into  the  capillaries.  It  is  mainly  com- 
posed of  fibrous  tissue,  the  bandies  and  filaments  of  which  parsue  a 
Spiral  direction,  crossing  one  another  from  opposite  sides  of  the  vessel. 
Its  exterior  portion  is  of  looser  texture,  and  adheres  to  the  surrounding 
parts ;  its  interior  portion  is  intimately  blended  with  the  middle  coat 
It  contains  fine  nets  of  elastic  tissue,  which  are  most  abundant  toward 
the  interior.     To  this  coat  the  arteries  chiefly  owe  their  tenacity. 


>  InterDKnUtioDB ;  iDoaenlBtioiiB ;  nnnionN  vuoram ;  «iuiutomoM« ;  coucunl. 
'  Tonicm  kdventltU ;  t.  utwna ;  t.  ceUnkrla ;  vagioft  oeUolaris. 
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The  middle  ooat*  forms  the  principal  thickneaB  of  the  waUa  of  tW 
largest  arterial  tmuka,  gradoallf  diminuhes  io  their  branches,  uid  fiaillj 
disappears.  Id  the  lai^est  arteries  it  is  of  a  yellowish  color,  tad  i 
mainly  composed  of  elastic  tissue,  with  a  small  proportion  of  tuutriiUi 
mnscnlar  tissne  and  some  connective  tissne.  In  the  mediam-«ied  ud 
smaller  arteries  it  is  of  a  reddish  hne,  and  chiefly  consists  of  luucilir 
tissue,  with  a  small  proportion  of  elastic  and  cotuectiTe  dssoe.  In  tkt 
smallest  arteries  the  middle  coat  consists  alone  of  mnscnlar  tiasne. 


higbl;  mignlllcd.     Th«  rUrk       miT  or  tri  imun,  U^j  m 

It  Df  alutLe  tl>-       thapdpUtMlutiiT:a,wlUioat,udtv<>iaM>ta 
hTVHDtjHUjar       maVctM;  S,  rron  ■  bnoeh  of  tbs  aotirlar  tOW 
nriMf  nr  tlia       utarjr :  a,  pulntiiig  to  ihs  antn  In  all  tte  tt^m, 
IndloM  Ih*  DDClnu. 

The  elastic  and  mnscnlar  tissues  are  arranged  in  layers  rarying  in 
comber  according  to  the  thickness  of  the  coat,  and  their  fibres  pursue  a 
circular  coarse  aronnd  the  vessels.  The  muscular  fibres  are  fasifomi, 
with  elongated  oval  nuclei.  The  elastic  tisane  exhibits  all  varieties  of 
form,  from  fine  nets  to  broad-banded  ones,  constitntiug  the  so-called 
perfiwated  or  fimet'tnted  memhranet. 

To  the  middle  coat  arteries  owe  their  contractility,  most  of  their 
elasticity,  and  much  of  their  strength ;  thongh  it  is  of  such  a  brittle 
character  that  the  application  of  a  ligature  cuts  or  breaks  it  through. 

The  internal  ooat*  of  the  arteries  is  the  thinnest,  most  transparent, 
and  elastic.    It  is  composed  of  a  lining  epithelium,  a  basement  membrane, 


■  T.  medi* ;  t.  elaatioa. 


■  Toniaft  intiBBj  LfUbra;  •ndan^un. 
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and  layers  of  elastic  tisane.  The  epithelium  consists  of  a  single  layer 
of  elongated,  lozenze-shaped  cells,  which  are  narrowest  in  the  smallest 
arteries.  The  basement  membrane  is  homogeneous  and  elastic,  and  is 
the  last  stroctare  of  the  arteries  becoming  continuous  with  the  capillaries. 
The  elastic  tissue  consists  of  fibres,  nets,  and  the  so-called  perforated 
membranes,  pursuing  a  longitudinal  direction,  and  intimately  associated 
with  the  middle  coat. 

The  larger  arteries  have  their  walls  furnished  with  nutrient  vessels, 
which  are  derived  from  small  neighboring  arteries,  and  not  from  the 
trunks  they  supply.  The  nutrient  vessels  form  a  net-work  of  capillaries, 
from  which  veins  arise  to  empty  into  the  contiguous  larger  venous 
branches.  The  arteries  are  accompanied  by  many  nerves,  chiefly  from 
the  sympathetic  system,  but  to  what  extent  their  walls  are  supplied  by 
them  has  not  been  satisfactorily  determined. 

The  elasticity  of  the  arteries  allows  them  to  dilate  as  each  impulse  of 
the  heart  sends  an  additional  supply  of  blood  to  their  circulating  current. 
The  dilatation  moves  rapidly  onward  in  a  wave-like  manner,  and  insen- 
sibly decreases  until  it  is  entirely  lost  in  the  smallest  arteries.  It  is 
followed  by  contraction  of  the  arterial  walls  upon  their  contents,  both 
in  consequence  of  their  elasticity  and  the  excitation  of  their  muscular 
structure.  The  alternation  of  dilatation  and  contraction  of  the  arteries 
constitutes  puliation  or  the  pulie.' 

GENERAL  CHARACTER  OF  THE  VEINS. 

The  Veins'  are  branching  tubes  like  the  arteries,  but  are  generally 
larger,  more  numerous,  and  consequently  more  capacious.  They  com- 
mence in  the  capillary  vessels,  gradually  converge  in  a  reverse  course 
mostly  along  side  of  the  arteries,  and,  with  one  exception,  terminate  in 
the  heart  by  seven  trunks.  Four  of  the  latter  are  the  pulmonary  veins ; 
the  two  largest  ones  are  the  superior  and  inferior  cava,  and  the  smallest 
is  the  coronary  vein,  derived  from  the  walls  of  the  heart  itself.  The  ex- 
ception is  the  portal  vein,  which  derives  its  branches  from  the  bowels, 
and  is  distributed  through  the  liver. 

The  larger  veins  consist  of  a  superficial  and  deep  series ;  the  former 
nnassociated  with  arteries,  and  running  immediately  beneath  the  skin, 
the  latter  usually  accompanying  the  arteries,  and  thence  named  com- 
panion yeins.'    The  arterial  trunks  and  their  large  branches  generally 

>  Pulsus ;  pulsatio ;  ictus,  or  incursus  arterianim. 

'  Sing. :  vena ;  pi. :  yensB ;  phlebs. 

*  Ytam  satellitM ;  t.  oomites ;  t.  oonoomitM. 
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hare  one  companion  rein;  bnt  the  mediam-sized  find  smaller  arteriei 
nsnally  posBeea  a  pair,  arranged  one  on  each  side  of  the  artery. 

Anastomoses  between  reins  of  comparatively  large  size  are  much 
more  ftequent  than  among  corresponding  arteries ;  and  in  some  poritioni 
they  form  coarse,  intricate  nets,  named  tmwu  plumes. 

The  reins  hare  much  thinner,  bnt  relatively  stronger,  walls  than  thi 
arteries,  and,  after  death,  according  to  the  qnantitj  of  their  remaiDini 
contents,  are  found  collapsed.     Many  of  the  larger  onea  are  prorided 
Fio.  242.  ^^^  TalTAt,  which  are  bo  arrangxt 

as  to  prereot  the  reflnz  of  blood. 
The  valves  are  usually  in  pain, 
opposite  each  other,  and  consist  of 
crescentic  donbtings  of  the  lining 
memhrane  of  the  veins,  strength- 
ened with  some  intervening  fibro- 
elastic  tissne.     The  convex  border 
of  the  ralres  is  attached ;  the  con- 
cave border  is  A'ee,  and  directed 
f^om  the  periphery  of   the   body 
toward  the  heart.     Behind  each 
°tio"°"«'U"     '*'*«  tliB  Tcin   is  dilated   into  a 
»n-w,  bj  »ppo-     poQch  or  sinns,  which  prevents  thi 
1  themivo.  ii     adherence  of  the  valve  to  the  side 
tiiBg  how  tin     of  the  vein  when  the  blood  pnrsaei 
"  ■  its  proper  conree.     If  the  rein  it 

compressed,  the  blood  driren  back  enters  the  sinns  and  presses  the  valve 
inward,  so  as  to  meet  the  opposite  one  in  the  middle  of  the  channel,  and 
thns  close  it. 

The  pulmonary  veins  thronghout  possess  no  ralvcs,  and  this  also  is  the 
case  with  the  superior  and  inferior  cava,  the  portal  vein  and  its  branches, 
the  hepatic,  renal,  uterine,  and  spinal  veins,  and  most  of  those  of  the 
head  and  neck.  They  are  more  abundant  in  the  veins  of  the  lower  than 
in  those  of  the  upper  extremities. 

In  certain  membranes  and  some  other  organs,  channels  exist  lined  with 
an  extension  of  the  internal  coat  of  the  blood-vessels,  and  serving  the 
function  of  reins.  These  channels  are  usually  termed  Tenooi  nnoHi, 
as  the  sinuses  of  the  dura  mater,  those  of  the  bones,  and  of  the  utems. 
The  walls  of  the  reins,  as  in  the  arteries,  are  composed  of  three  coats, 
baring  the  same  general  character. 

The  oztemal  ooat  is  the  thickest,  and  gradnally  increases  in  this 
respect  from  the  smallest  to  the  largest  reins.  As  in  the  arteries,  it  con- 
sists of  fibrous  tissne,  with  longitudinal  nets  of  elastic  tissue.     In  the 
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Isrger  Teins  of  the  abdominftl  cavity  it  is  also  prorided  with  nnstriated 
mnsciilar  tissue,  the  lamina  of  which  pursue  a  longitudinal  direction. 

The  middle  ooat  is  best  developed  in  the  medium-sized  veins,  and  dis- 
appears altogether  in  the  smallest  ones.  As  in  the  arteries,  it  consists 
of  nnstriated  muscular,  elastic,  and  connective  tissue,  the  elements  of 
which  usually  pursue  a  circular  direction,  though  laminsB  of  the  elastic 
tisane  also  have  a  longitudinal  direction.  In  the  largest  veins  the  middle 
coat  contains  a  large  proportion  of  connective  tissue,  and  is  sparingly 
provided  with  muscular  tissue. 

Hie  internal  ooat,  like  that  of  the  arteries,  consists  of  a  lining  epithe- 
Unm,  an  elastic  basement  membrane,  and  longitudinal  laminee  of  elastic 
tiflsne,  which,  however,  do  not  form  fenestrated  membranes. 

The  walls  of  the  veins  are  furnished  with  nutritive  vessels.  A  few 
nerves  have  been  traced  only  in  the  larger  veins.  Both  arteries  and 
reins  are  insensible  to  painful  impressions  in  a  condition  of  health.  The 
acnte  pain  often  evinced  in  the  ligation  of  an  artery  is  due  to  the  inclu- 
sion of  accompanying  nerves. 


THE  CAPILLARIES. 

The  Cap'illariei^  are  minute  blood-vessels  usually  arranged  in  the 
form  of  nets  among  the  proper  tissne  elements  of  the  organs  of  the 
body.  They  communicate  with  the  termination  of  the  arteries  and  the 
commencement  of  the  veins,  but  are  otherwise  closed,  or  never  commu- 
nicate by  open  orifices  with  the  structures  in  which  they  are  distributed. 
The  proper  tissue  elements  are  in  all  cases  exterior  to  the  capillary  ves- 
sels, or  occupy  the  meshes  of  the  capillary  nets ;  and  they  obtain  their 
nutritive  material  simply  by  imbibition  through  the  walls  of  the  capil- 
laries. 

In  any  special  structure  the  capillaries  are  remarkable  for  the  general 
uniformity  of  their  size,  but  in  the  different  structures  of  the  body  they 
range  from  the  i^J^  to  the  jj^  of  a  line  in  diameter.  The  smallest  ad- 
mit the  passage  of  blood  corpuscles,  though  but  a  short  time  has  elapsed 
since  the  opinion  universally  prevailed  that  in  all  structures  of  the  body 
capillaries'  existed  which  only  transmitted  the  liquor  sanguinis. 

In  structure  the  capillaries  consist  of  tubes  of  transparent,  elastic, 
structureless  membrane  with  scattered  oval  nuclei.  There  is  no  lining 
epithelium,  but  only  the  single  layer  of  membrane  just  described,  which 

'  y asa  capillaria ;  miorangia;  triohangia.  'Yasa  serosa. 
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is  continnouB  with  the  basement  layer  of  the  internal  coat  of  the  arteries 

and  veins. 
The  form  of  the  capUlary  nets  is  in  a  measure  dependent  upon  the  ar* 

rangement  of  the  proper 
elements  of  the  tinoei 
they  supply.  Thus,  in  the 
InngSy  the  nets  accommo- 
date themselTOi  to  the 
form  of  the  air-cells;  in 
the  mosclefl,  they  hare 
elongated  meshes,  most 
of  the  Teasels  pnrsoiBg 
the  coarse  of  the  mnscii- 
lar  fibres,  and  being  coa- 
nected  by  short  oiiei 
crossing  the  latter,  etc 

In  many  instances,  es- 
pecially within  papillsiy 
eminences,  the  capillariei 
form  loops,  as  in  the  pa* 
pills  of  taste  and  of  touch. 
The  grater  the  yital 
actiyity  of  an  organ,  the 
more  dense  or  close  is  the 
capillary  net;  or,  in  other 

A  SMALL  ABTSET  gnuloally  passing  into  the  stractore  of  the  ca-  ^ords    the   irreater  18  ItS 

piUary  Tenels.  1,  artery  with  trmnsrenemiuciilAr  fibres:  a,  strno-  .  ^  .      .        __ 

tnreieie  membrane ;  6,  nuclei  of  transrene  mnscalar  fibres ;  c,  nn-  ^^E^^  ^^  VaSCQianty.  Toe 

clei  of  structureless  membrane;  2, 8, 4,  capillaries  oompoeed  of  capillary  net  Or  plcXEB  IS 

structureless  membrane  (a)  with  scattered  nuclei  (d).  ^j^^^^   ^   ^^^^   ^^^^   ^^ 

glands,  especially  the  liver  and  kidneys,  the  skin  and  mncons  membranes, 
the  muscles,  and  the  gray  nerve  substance.  In  the  fibrous  tissues  and 
the  bones  the  nets  have  wide  meshes,  and,  of  course,  comparatiTely  few 
vessels. 

THE  BLOOD. 

The  Blood'  constitutes  the  circulating  contents  of  the  heart,  arteries, 
capillaries,  and  veins.  It  is  a  highly  complex  liquid,  furnishing  natritive 
material  to  all  the  tissues  of  the  body.  It  is  somewhat  viscid,  and 
heavier  than  water — its  specific  gravity  being  about  1055.  When  fresh, 
it  appears  to  the  naked  eye  perfectly  homogeneous,  and  of  a  more  or 


^Sanguis;  cruor;  hsoma;  lapis  animalie. 


THB  VASCULAR  8TSTBM.  889 

less  deep-red  hue.  It  has  an  alkaUne  reaction,  a  saline  taste,  and  a 
feeble  pecnliar  odor.  Its  color  yaries  in  different  yessels,  and  according 
to  its  degree  of  accumulation.  A  thin  stratum  always  appears  light 
red,  and  the  color  is  deepened  by  an  increase  in  the  thickness  of  the 
stratum.  In  the  pulmonary  reins,  the  renal  yeins,  the  aorta  and  its 
branches,  it  appears  bright  red ;  in  the  superior  and  inferior  cavsB  and 
their  branches  generally,  in  the  portal  yeins  and  the  pulmonary  arteries, 
it  resembles  in  color  the  pulp  of  the  black-heart  cherry,  or  is  of  a  deep- 
maroon  hue. 

The  amount  of  blood  in  the  adult  yaries  with  the  bulk  and  organic 
Actlyity  of  the  indiyidual,  but  may  be  stated  to  be  about  equal  in  weight 
to  one-tenth  of  the  body. 

When  the  blood  is  examined  by  means  of  the  microscope,  spread  in 
a  thin  layer  on  a  plate  of  glass,  or  „     244 

while*  circulating  in  the  capillaries, 
it  is  observed  to  consist  of  a  color- 
less liquid,  named  the  liquor  sang'- 
Qinis,  and  a  multitude  of  minute 
drcnlar  bodies  called  blood  cor^- 
puelet.^  These  are  of  two  kinds, 
red  and  colorless  corpuscles,  of 
which  the  former  yery  greatly  pre-       r„ .^.ooEFu^n^ highly  nuHniiied.  i.cor 

dominate  and  give  to  the  blood  its  potclM  Men  on  their  broidfarlhoe;  2,  Men  on  their 
color  ^^i  ^  ^^  o'  oorpoiclee,  indicating  the  manner 

in  which  thej  are  frequently  obMnred  to  arrange 

The  red  blood  COr^pntCles'  are  so       thenuelres.    The  remaining  figures  more  highly 

exceedingly    small     and    numerous       «««Dlfl«l:  4,oorpnicle«»nonltebroad  .arthce; 

that    a    single    drop     of     blood    a       corpoMle  in  Mctlon,  IndlcaUng  it!  biconcare  dle- 

couple  of  lines  in  diameter  con-     coWaiform. 

tains  about  100,000,000  of  them.  They  are  biconcaye  disks  with  rounded 
borders,  resembling  in  shape  the  familiar  article  of  food  commonly  known 
as  the  water  cracker.  They  vary  in  diameter,  but  average  about  the 
)Jq  of  a  line  in  breadth,  with  about  a  fourth  of  that  thickness.  They 
are  elastic,  and  appear  homogeneous,  presenting  no  trace  of  gran- 
ular contents  or  nucleus.  Isolated,  they  appear  of  a  yellowish  hue,  and 
it  is  only  by  their  accumulation  that  they  give  rise  to  the  decided  red 
color  of  the  blood. 

Through  evaporation  of  the  containing  liquid,  as  exposed  upon  the 
slip  of  glass  on  which  the  blood  corpuscles  are  observed,  they  assume  a 

1  Blood  globules,  or  yesicles;  globuli,  yesioulsB,  sphsBrulsB,  corpusouU,  folliculi, 
celluln,  partioula,  or  granol*  sanguinis, 
s  Blood  disks 
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tubereulated  and  irregular  stellated  appearance.  In  water  they  swell  up, 
become  paler  and  spherical,  and  finally  burst,  exuding  a  faintly-colord 
liquid,  and  leaving  a  structureless  membrane  of  extreme  tenuity  behind. 
When  viewed  in  any  quantity  on  a  glass  slide  beneath  the  microscope, 
the  blood  corpuscles  are  frequently  observed  with  a  disposition  to  ar- 
range themselves  into  piles  or  columns,  a  tendency  which  becomes  more 
marked  in  the  blood  of  inflammation. 

The  size,  form,  and  constitution  of  the  red  blood  corpuscles  vary  in 
different  animals.  In  all  mammals  except  the  camel  tribe,  they  are  cir* 
cular,  and  have  the  same  constitution  as  in  man,  but  are  generally  smaller. 
In  the  elephant  they  are  larger,  though  there  is  no  general  relationship 
between  the  size  of  the  corpuscles  and  that  of  the  animal ;  thus,  they 
are  larger  in  the  rat  than  in  the  horse,  and  are  smallest  in  the  musk 
deer.  In  the  camel  tribe,  birds,  reptiles,  and  fishes,  they  are  elliptical, 
and  are  provided  with  a  nucleus.  In  the  batrachian  reptiles  thiy  are 
larger  than  in  any  other  animals ;  thus,  in  frogs  they  measure  the  g^  of  a 
line  long ;  in  salamanders,  -^^ ;  and  in  the  proteus,  ^^  of  a  line. 

The  colorless  blood  corpuscles^  are  comparatively  few  in  number — not 
more  than  one  to  several  hundred  of  the  red  corpuscles.  They  are 
larger  than  the  latter,  and  measure  about  the  ^{^^  of  a  line  in  diameter, 
are  spherical,  and  have  faintly  granular  contents  and  a  nucleus. 

Most  of  the  colorless  corpuscles  are  derived  from  the  lymph,  which,  as 
will  hereafter  be  seen,  pours  into  the  blood-vessels ;  but  some  of  them  also 
appear  to  originate  in  the  spleen.  According  to  the  observations  of 
T.  W.  Jones,  their  nuclei  finally  become  red  blood  corpuscles. 

The  liquor  sang'uinis,^  or  blood  liquor,  is  a  pale,  amber-colored  liquid 
which  holds  the  blood  corpuscles  in  suspension.  It  is  remarkable  for 
its  tendency  to  coagulate  or  assume  the  solid  condition  upon  removal 
from  the  circulating  current,  which  change  depends  on  its  holding  fibrin 
in  solution.  It  is  highly  important  as  being  the  nutritive  liquid  which 
is  imbibed  from  the  capillaries  by  all  the  tissues  of  the  body. 

When  blood  is  removed  from  the  circulation  it  ordinarily  coagulates 
or  solidifies  in  a  few  moments.  The  coag'ulum  or  clof  then  slowly  con- 
tracts, and  expresses  from  the  mass  a  clear  amber-colored  liquid,  called 
the  serum,  in  which  the  remainder  of  the  clot  floats. 

The  se'rum^  is  the  liquor  sanguinis  deprived  of  its  fibrin,  which  in 


^  White  globules  ;  leucocytes;  lymph  '  Crassamentum ;     cruor;     insulm; 

corpuscles.  thrombus;  placenta  sanguiniB,  or  eni- 

^  Plasma ;  coagulable  lymph ;  plastic  oris ;  hepar  sanguinis. 

lymph ;   haematoplasma ;  mucago ;  mu-  *  Ichor  sanguinis ;  hamydor. 
cilage ;  intercellular  fluid. 
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coagulation  entangles  the  blood  corpuscles  and  thus  forms  the  clot.  The 
relation  of  the  different  constituents  of  liquid  and  coagulated  blood  maj 
be  understood  by  reference  to  the  following  plan  : — 

{Corpuscles \ p,  .  1 

Li,n«ri«,gumi..Jf^^    ;•;••;  '         •••jCoaguUtodblood. 

The  coag^ated  fibrin  of  the  blood,  examined  with  the  microscope,  ex- 
hibits a  fibrillated  appearance,  thus  apparently  indicating  that  the  ready 
coagulation  of  this  material  is  a  step  toward  organization,  or  the  pro- 
duction of  definite  form  in  a  living  body. 

The  blood  of  the  hepatic  veins,  and  that  which  escapes  from  the  torn 
Tesselfl  of  the  uterine  mucous  membrane  during  the  menstrual  period, 
ordinarily  does  not  coagulate,  thus  indicating  the  absence  of  fibrin. 

The  composition  of  the  blood  varies  in  the  quantity  of  its  chemical 
ingredients  not  only  in  different  sexes,  ages,  individuals,  and  conditions 
of  health,  but  also  in  different  parts  of  the  body. 

A  thousand  parts  of  blood  by  evaporation  are  found  to  contain  on 
an  average  about  790  parts  of  water  and  210  parts  of  solid  materials. 
The  same  quantity  of  blood  consists  of  about  513  parts  of  blood  cor- 
puscles and  417  parts  of  liquor  sanguinis.  The  chemical  constituents 
of  these,  according  to  recent  analyses,  appear  to  be  as  follows : — 


518  parts  of  blood  corpuscles 
contain : 


487  parts  of  liquor  sanguinis 
contain : 


r  Water 850 

Globulin  with  Iron 161 

HsBmatin  with  Iron 8 

Chloride  of  potassium ;  phosphates  of  potasssa, 
soda,  lime,  and  magnesia;  soda,  and  sul- 
phate of  potassa 4 

r  Water 440 

Albumen 40 

Fibrin 8 

Chloride  of  sodium  and  potassium ;  phosphates 
of  soda,  lime,  and  magnesia ;  soda,  and  sul- 
phate of  potassa 4 

THE  HEART. 

The  Eaart,^  the  great  central  power  of  the  circulation  of  the  blood, 
is  situated  within  the  cavity  of  the  thorax,  inclosed  by  a  fibro-serous 
sac,  the  pericardium.  It  lies  between  the  lungs,  resting  upon  the  dia- 
phragm, and  encroaches  more  on  the  left  than  on  the  right  side.  Its 
shape  is  conical,  and  its  position  oblique.     It  is  everywhere  free  or  un- 

^  Cor;  cardia. 
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Iittached  except  at  tbe  baae,  by  which  It  is  snspended,  tbrong^h  mtua  of 
ifhe  blood-ressels  emanating  therefrom,  to  the  front  of  the  Tert«(»tl 
Cola  mil. 

Fm.  245  Pio.  240. 


The  bsH  of  the  heart  is  directed  upward,  backward,  and  to  the  right, 
and  reaches  from  aboat  the  foortli  to  the  eiglith  dorsal  vertebra.  Tbe 
spsx  or  point'  is  directed  downward,  forward,  and  to  the  left,  and  is 
op|>ositG  the  sixth  costal  cartilage.  The  anterior  BOr&ce  is  coiiTex,  aod 
directed  upward  and  Forward ;  the  posterior  sur&ce  is  flattened,  and  in 
contact  with  the  diaphragm.  Of  the  two  sides  or  borders  the  left  one' 
is  the  more  obtuse,  and  is  directed  obliquely  upward ;  the  right  one*  is 
the  longer,  oiid  is  directed  obliquely  downward. 

The  heart  is  a  hollow  muRcular  organ  with  a  membranons  investment 
and  lining.  It  is  brown  in  color,  marked  with  white  membranons  streaks 
or  patches,  often  rendered  yellow  from  the  presence  of  adipose  tissue. 
It8  average  weight  is  about  ten  ounces ;  its  length  about  Gre  inches,  and 
its  breadth  about  three  and  a  half  inches.  Its  surface  exhibits  a  longi- 
tudinal and  a  transverse  groove'  which  indicate  a  division  or  the  or^n 
into  four  parts,  named  auricles  and  ventricles. 


■  Muoro.  <  Mu-go  oblusus.  *  Margn  >< 

*  Sulcus  longiludinalU,  and  oircularii,  or  eoronalia. 
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The  An'riolet^  are  thin-walled  cavities  forming  the  basal  portion  of 
the  heart,  and  are  so  called  from  their  fore  part  being  prolonged  into  an 
aaricnlar  or  ear-like  appendage.  They  are  separated  by  a  partition,'' 
and  are  connected  with  the  great  venons  trunks — the  cavae  and  palmo- 
nary  veins,  through  which  they  receive  the  blood  from  all  parts  of  the 
body.  They  communicate  with  the  ventricles,  each  by  a  large  aperture, 
the  anric'nlo-yentrio'iilar  orifioe,'  which  is  furnished  with  a  remarkable 
mechanism  of  valves,  allowing  the  transmission  of  the  blood  from  the 
auricles  into  the  ventricles,  but  preventing  it  in  a  reverse  course. 

The  Ven'trioles^  are  thick-walled  cavities,  forming  the  inore  massive 
portion  of  the  heart  toward  the  apex.  They  are  separated  by  a  parti- 
tion/ and  are  connected  with  the  great  arterial  trunks — the  pulmonary 
artery  and  aorta — by  which  they  send  the  blood  to  all  parts  of  the  body. 
Another  remarkable  arrangement  of  valves  at  the  mouths*  of  the  vessels 
just  named  prevents  the  reflux  of  the  blood  into  the  ventricles. 

The  Big^ht  An'riole^  consists  of  an  oblong  portion,  the  si'nns,"  with  a 
triangular,  somewhat  indented  aaric'idar  appendage,'  which  projects 
forward  to  the  outer  side  of  the  origin  of  the  aorta.  Its  walls  are  thin 
and  translucent,  but  are  more  thickened  at  the  fore  and  outer  part,  and 
in  the  auricular  appendage,  by  means  of  isolated  fleshy  fasciculi  named 
pectinate  muscles.*®  When  these  are  present,  the  interior  surface  of 
the  auricle  is  rendered  uneven  by  their  prominence,  but  elsewhere  it  is 
smooth. 

Into  the  back  part  of  the  right  auricle  the  superior  and  inferior  cavsB 
open  with  a  direction  forward,  and  thus  produce  between  them  an  obtuse 
angle,"  which  is  slightly  prominent  on  the  interior  of  the  auricle.  The 
orifices  of  the  two  vfeins  are  unprotected  by  valves,  but  from  the  direc- 
tion of  the  two  vessels  their  currents  of  blood  are  not  opposed,  but 
cross  each  other  as  they  enter  the  auricle. 

On  the  interior  surface  of  the  right  auricle,  corresponding  with  the 
partition  separating  it  from  the  left  auricle,  there  exists  a  shallow  oval 
fbsta"  or  depression,  surrounded  by  a  prominent  border."     The  fossa 


1  Atria;  sinus;  cor  vcnoHtim;  cor 
membranosum ;  caTitates  innominatne. 

'  Septum  at  riorum. 

'Ostium  atrio-ventriculnrc;  o.  ven- 
triculi  Tenosum;  ostium  venosum. 

•  Ventriculi ;  cor  arteriosum ;  cor  mus- 
eulosum;  specus  cordis. 

^  Septum  ventriculorum. 

*  Ostia  arteriosa. 

'  Atrium  deztrum;  a.  anterius;  a.  ve- 
narum  caYanim. 


•  SinuH  dexter  conlis;  sinus,  or  saccus 
venarum  cavarum  ;  sinus  vcnosus. 

•  Auricula  cordis  dextra. 

*o  Musculi  pcctinati;  trabeculas  car- 
neoB. 

'>  Tuberculum  Loweri. 

i>  Fossa,  or  fovea  ovalis. 

1'  Annulus  ovalis ;  limbus  foraminis 
ovalis ;  isthmus  Vieussenii. 
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indicates  the  position  during  foetal  life  of  an  orifice,  named  the  oval  inv 
men/  by  which  the  two  anricles  communicate.  The  thin,  translucent 
bottom  of  the  fossa,  in  the  foetus,  forms  a  valve'  which  prevents  a  reflox 
of  blood  through  the  oval  foramen.  Not  unfrequentlj  the  upper  part 
of  the  fossa  is  found  to  have  an  oblique  slit  remaining  as  part  of  tke 
free  communication  of  the  auricles  in  foetAl  life. 

Anterior  to  birth,  a  crescentic,  membranous  fold,  named  the  Butt'- 
chian  valve,'  extends  from  the  right  of  the  orifice  of  the  inferior  cava, 
along  its  anterior  border  to  the  oval  foramen,  and  serves  to  direct  the 
current  of  blood  from  that  vessel  through  the  foramen.  In  the  adalt, 
the  remains  of  this  valve,  usually  more  or  less  perforated  in  a  reticaUr 
nmnner,  are  still  observable. 

Between  the  left  extremity  of  the  Eustachian  valve  and  the  aoricolo- 
vcntricular  orifice  is  situated  the  aperture^  of  the  coronary  vein,  pro- 
tected by  a  crescentic  valve.^  A  number  of  apertures*  of  small  veins 
are  also  to  be  detected  at  various  points  of  the  interior  surface  of  the 
right  auricle. 

The  right  auric'ulo-ventric'ular  orifice^  is  placed  in  advance  and  to 
the  left  of  that  of  the  inferior  cava.  It  is  oval,  about  an  inch  ia 
diameter,  and  has  a  smooth,  slightly  prominent  border,^  giving  attach- 
ment to  the  tricuspid  valve. 

The  Left  Auricle'  has  a  cuboidal  sinns'^  and  an  elongated,  indented 
auricular  appendage,  projecting  forward  to  the  left  of  the  origin  of  the 
pulmonary  artery.  Its  walls  are  thicker,  and  not  so  translucent  as  in 
the  right  auricle.  The  interior  surface  is  smooth,  except  within  the 
auricular  appendage,"  which  is  provided  with  pectinate  mnseles. 

At  the  back  part  of  the  left  auricle  the  four  pulmonary  veins  open, 
two  on  each  side ;  and  their  orifices  are  unprotected  by  valves.  At  the 
lower  fore  part  of  the  cavity  is  situated  the  left  anricnlo-ventrienlar 
orifice,^^  which  is  constructed  like  that  in  the  right  side  of  the  heart 

The  Eight  Ven^triole^'  is  pyramidal,  with  its  base  upward  and  back- 


1  Foramen  ovale;  f.  Botale;  f.  of  Bo- 
tal. 

'-'  Valvultt  foraminis  ovalis. 

'  Valvula  £u8tachii;  valvula  forami- 
nis ovalis  anterior. 

*  Orificium  venae  magnie  coronariso. 
°  Valvula  Tliebesii. 

•  Foramina  Tbebesii. 

^Ostium  otrio-ventriculare  dextrum; 
ostium  vcnosum  dextrum. 

'^  Annulus   fibro-cartilagincus;    tendo 


cordis  venosus;  circulus  callosiu   Hal- 
leri. 

'  Atrium  sinistrum. 

1^  Sinus  sinister  cordid ;  b.  pulmonalis ; 
8.,  or  sacous  venariim  pulmonalium;  s. 
arteriosus;  atrium  cordis  sinistrum. 

1^  Auricula  cordis  sinistra. 

"  Ostium  yenosum  sinistrum. 

"  VentriouluB  dexter;  v.  anterior;  t. 
pulmonalis;  t.  primus;  cor  venosum; 
cor  pulmonale. 
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iTsnd  joiDetl  to  the  corruspoiulin^'  aurick- ; 
forward,  aud  docit  nul 
«|uile  reairli  the  point  of 
Ihe  hi^art.  It  iH:cupir;8 
taoTV  of  tlic  front  barfacc 
of  tbe  heart  than  the  left 
Tentricle  ;  and  its  wallx. 
nncli  tliiniicr  lliaii  in  \\iv 
latter, BD!  nbuntilicfourtli 
bf  Ml  inuli  ill  thi('knrs>«. 
The  left  w»ll.  which  forms 
UiG  partition'  belwocnthc 
TeiitricieH.  Ijnljfes  into  ita 
tSTltjr,  80  Ihut  tliis  Bp- 
pvan  cri'gcenti(^  in  a  truns- 
■Teme  Rvctiun, 

The  interior  surface  of 
Die  right  reiitriele  is  rnn- 
Aered  exi.'crtliagly  uneven 
by  nntnurons   projecting, 

inded.  fleshy  fuscicnli, 
Oamed  lUe  caraeoos  col- 
Thi^seurt-of  ru- 
lizrx.   and    pursnc 
different    directions-^ 
■printing  from  one  giart    , 
of  the  wall^,  flinking  into    ' 
lUi other,   and    prodneing    \ 
intricate     interlace-    i 
ment.       Some  of    tbeui,    '^^^i"  """"""»"■''•*'•  •"">  i-'""'' ""'"*""-■'""'"" 
krger    than    the   uthunt, 

and  named  from  their  shape  pap'illary  maicles,'  project  from  the  veu- 
^itrular  wall  and  end  in  narrow  tendinous  cords,  which  are  inicrlcd  into  J 
the  free  hordors  of  the  tricuspid  vulve. 

The  right  anrio'iilo-TeDtnc'ular  oriftoe'  opi-ns  into  tlic  vontriide  ■ 
Uie  lowiT  liwk  part  »f  its  Imsc,      From  its  boundnr;  projeet«  a  broad  1 
neuibrauoas    lojil.  irrcgnlarlr    divided    into   three   parts,    and    named,  I 
from   thia  circumstance,  the  trioiu'pid  valre.'    The  fWo  bordcm  and  | 

I  Septula  Tenlrioulonlm.  *  Milpculi  pitiiUnrM, 

■Columnneu-nsn;  irabcouliDCftrnnB;  •Oitjutn  Ktrio-rcDincuUro  <ti>i 

oludiDie,  tnlivuiiliii,  trelisB,  Tunvs.  fuaui-  *  VnUuk  Icicuapiilaliii   Tatvu 

uli  lereicB,  liicurii,  or  Inccrtuli  cardial.  cii^pUlcs:  i.  IrUutoiv;  r.  Irigloahincs.    • 


iTlii!  ^T.S.IrlciuiH'liiiln:  (u  {tafillliiry  I 

»llnMuainUiiiilh>(rliiiiiqiM'iilii'^  lii.ni 

irwy  lUil  ui-rii ;  VI,  iM  irf  iIm  •xmllini 
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contiguous  under  surface  of  the  yalve  are  attached  bj  nomeroos  tendiih 
ons  cords, ^  as  above  indicated,  to  the  papillary  muscles,  and  also  to  inter- 
vening points  of  the  interior  surface  of  the  ventricle.  When  the  valtf 
is  open,  the  divisions  project  into  the  cavity  of  the  ventricle  in  contact 
with  its  sides. 

In  structure,  both  the  tricuspid  valve  and  tendinous  cords  consist  of 
doublings  of  the  lining  membrane  of  the  heart,  strengthened  by  included 
fibrous  tissue. 

From  the  anterior  angle  of  the  base  of  the  right  ventricle,  the  pul- 
monary artery  has  its  origin.  The  orifice'  of  this  vessel  is  provided 
with  three  semilunar  valves,  and  the  interior  surface  of  the  ventricle 
conducting  to  it  is  smooth,  so  that  no  impediment  is  presented  to  the 
current  of  biood  in  its  passage  to  the  artery. 

The  semilunar  valves*  of  the  pulmonary  artery,  as  expressed  in  the 
name,  are  three  crescentic  membranous  doublings  arranged  in  a  circle. 
Their  convex  border  is  attached  around  the  boundary  of  the  orifice  of  the 
artery,  and  their  free  border  is  directed  into  the  latter.  Behind  each 
valve  the  artery  is  dilated  into  a  shallow  pouch  or  sinni/  which  pre- 
vents the  valve,  when  open,  from  adhering  to  the  side  of  the  artery,  and 
allows  the  blood  in  its  reflux  to  get  behind  the  valve  and  press  it  down, 
so  as  to  meet  the  others  and  thus  close  the  orifice. 

The  semilunar  valves  are  doublings  of  the  vascular  lining  membrane, 
strengthened  by  included  fibrous  tissue.  The  latter  forms  a  nodule'  at 
the  middle  of  the  free  border  of  the  valves,  which  serves  as  a  common 
central  point  of  contact  wiieu  they  arc  closed.  Between  the  nodule  and 
the  ends  of  each  vake,  just  within  the  position  of  the  free  border,  there 
exists  a  pair  of  thin  lunated  spaces,*  arising  from  a  deficiency  of  the 
fibrous  basis  of  the  valve.  When  the  valves  are  shut,  these  spaces  are 
applied  by  their  opposed  surfaces  to  one  another,  and  completely  pre- 
vent the  entrance  of  blood  into  the  ventricle ;  while  the  force  of  the 
reflux  is  sustained  by  the  stronger  portions  of  the  valves. 

The  Left  Ven^tride^  is  conical,  with  its  base  connected  to  the  corre- 
.sponding  auricle,  and  its  apex  forming  the  point  of  the  heart.  It  is 
longer,  and  contributes  more  to  the  posterior  surface  of  the  heart  than 


^  Cliordie  tendineoc.  Arantii,  or  Morgagni;   corpuscalom 

^  Ostium  arteriosum  dextrum.  sesamoideuni. 

'  Valvulse  semilunarcs;  v.  sigmoidcte ;  *  Lunulas, 

processus  sigmoides.  ^  Ventriculus  sinister;  y.  aorticus;  v. 

^  Sinus  of  ValsaWa;  sinus  pulmonalis.  posterior;  t.  secundus;  cor  arteriosum : 

^  Corpusculus,    globulus,  or    nodulus  c.  aorticum. 
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tbe  rig:bt  Tentricle.  Ita  walls  are  three  times  as  thick  as  those  of  the 
Utter,  and  its  tranSFerse  seetioa  is  circular.  Its  interior  snrfuce  is  fur- 
nished with  more  numeroaa  and  stronger  oameoui  colunuii,  which 
further  have  a  more  complex  arrangement ;  and  its  two  or  three  pap'- 
illary  milBCles  arc  also  more  robust. 

The  left  auric 'nlo*ventrio'ular  orifloe,'  placed  at  the  bock  part  of  the 
right  ventricle,  is  provided  with  a  pair  of  membranous  folds,  constituting 
the  mi'tral  valve.'  This  has  the  same  mechanism  and  purposes  as  the 
tricDspid  valre,  bnt  is  stronger. 

In  advance  and  to  the  right  of  the  orifice  just  indicated,  is  the  origin 
of  the  aorta,  which  is  provided  with  semiliuiar  valves,  identical  in 
character  with  those  of  the  pulmonary  artery,  and  difl'er  only  in  being 
Stronger. 

STRUCTURE  OF  THE  HEART. 

la  previously  mentioned,  the  heart  is  muscular,  with  an  exterior  in- 
Testmenl  of  serous  membrane  derived  from  the  pericardium,  and  with 
its  cavities  lined  by  the  endoc&r'diam.  This  is  a  thin,  translucent 
membrane,  continuous  with  that  of  the  blood-vessets. 

DonblingB  of  the  endocardium,  thickened  with  intervening  libroaa  tis- 
ane, constitute  the  various  valves  of  the  interior  of  the  heart  and  the 
Tascnlar  orifices  communicating  therewith.  In  strncture  the  endocar- 
diam  consists  of  an  epithelium  and  a  libro-elastic  layer.  The  epithe- 
n  is  composed  of  a  layer  of  elongated,  flattened,  polygonal,  pave- 
raent-like  cells.  Tlie  fibro-elastic  layer  adheres  closely  to  the  muscular 
■tmcttire  beneath,  and  appears  to  be  defined  next  the  epithelium  by  an 
exceedingly  delicate  basement  membrane.  At  the  auricalo-ventrieular 
orifices,  and  those  of  the  pulmonary  artery  and  aorta,  the  fibro-elastic 
tissne  forms  a  Blightly  prominent  ring,'  which  gives  attachment  to  the 
valves,  and  affords  a  point*  of  departure  for  most  of  the  muscular  fibres 
of  the  heart. 

Tbe  muscular  structure  of  the  heart  is  composed  of  transversely 
striated  fibres,  which  exhibit  the  peculiarity  of  anastomosing,  or  of 
being  connected  by  means  of  numerous  short  oblique  offsets,  as  rep- ' 
resented  in  figure  248.  The  muscular  fibres  are  much  smaller  than 
those  of  the  voluntary  muscles,  and  are  not  collected  into  bundles  as  in 

'  Usiium  alrio-Teiitriculiira  sinistrum  ;  '  Teniio  cordis  venoaua  et  coronftriuH ; 

Ilium  leonaum  einUlrum.  snnulmfibro-DarlilBgiueuB;  oirculufl  okl- 

'  VaWnU  mitralis;   v.  bicuspidalia;  Iobub  HHlleri. 
Tklrala)    milrales;   t.   btcuepidalK;   t.  '  Punctuiu  fiium. 

episeop&Ies. 


T,  htghly 
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tbe  latter,  but  are  closely  approximated  with  comparativd^  little  \iAtt- 
„  vening  connectiTe  tissue. 

The  arrangement  of  the  mnuaUr 

fibres  of  the  heart  is  exceedinply 

complex.     Id  the  aoriclea  s  thin 

layer  of  transverse  mnscnlar  Bbrea 

cDcirclen  both  together.     Beneath 

this  layer  is  another,  thicker  in  tbe 

left  than  the  right  anricle,  conrift- 

ing  of  loop-like  fibres  crosaiog  tlie 

direction  of  the   former,  ami  ■I' 

tached  by  their  ends  to  the  tibroDi 

ni^iuitd.  rings    of  the    an ricnlo- ventricular 

orifices.    Other  muscular  fibres  are  arranged  in  circles  around  the  origin 

of  the  ^eat  veins  and  the  anricnlar  appendages. 

In  the  ventricles,  some  of  the  muscular  fibres  are  common  to  botli, 
while  others  belong  exclusively  to  each — the  left  one  possessing  tnanj 
more  than  the  right  one,  Most  of  the  muscular  fibres  may  be  traced  fram 
the  fibrous  rings  of  the  auricnlo- ventricular  orifices,  and  those  of  the  pol- 
monary  artery  and  aorta.  Those  seen  on  the  fore  part  of  the  heart  ponne 
ft  course  downward,  from  right  to  left ;  while  those  on  the  back  of  the 
heart  take  a  more  longitudinal  course  in  the  opposite  direction.  At  the 
ftpes  of  the  heart  they  penetrate  in  a  whorl  to  the  interior  of  the  ventricles. 
where  they  terminate  in  the  carneons  columns,  some  of  them  forming  the 
papillary  muscles,  and  others  ascending  to  the  point  from  which  they 
started,  thus  describing  in  their  course  a  twisted  loop  like  the  Greek 
letter  «. 

The  arteries  supplying  the  gtrueture  of  the  heart  are  the  right  aod 
left  coronary.  The  course  of  their  trunks  will  be  given  hereafter. 
Their  branches  are  numerous,  and  the  capillaries  in  which  they  termi- 
nate generally  pursue  a  course  parallel  to  the  direction  of  the  mn»- 
cular  fibres,  as  in  other  muscular  structures.  Most  of  the  returning 
blood  is  emptied  directly  into  the  right  auricle  by  the  great  coronary 
vein,  and  the  remainder  is  returned  to  the  same  cavity  by  a  number  of 
minute  veins. 

The  lymphatics  are  numerous,  the  principal  ones  following  the  direc- 
tion of  the  coronary  veins  along  the  grooves  of  the  heart.  Those  of 
the  right  and  front  of  the  heart  for  the  most  part  join  the  anterior  mam- 
mary lymphatic  glands ;  those  of  the  left  and  back  of  tbe  heart  join  the 
bronchial  glands. 

The  nerves  of  the  heart  are  numerous  but  small,  and  are  derived  from 
the  cardiac  plexuses  of  the  pncumo -gastric,  spinal,  and  great  sympa- 
thetic nerves. 


^ 
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THE  PEBICARDIUM. 

Pericar'dium^  is  the  fibro-serous  sac  inclosing  the  heart,  and  is 
d  by  connective  tissne  to  the  pleura  of  each  side,  and  the  tendin- 
lire  of  the  diaphragm  below.  It  has  the  form  of  the  heart,  a 
fhite  color,  and  consists  of  two  layers. 

Bzterior  fibrons  layer'  is  a  strong  inextensible  membrane  com- 
»f  interlacing  bnndles  of  fibrous  tissue,  generally  pnrsning  a  lon- 
ftl  course.  It  embraces  the  origin  of  the  great  blood-vessels  at 
e  of  the  heart,  and  becomes  continnous  with  their  external  tunic, 
internal  serous  layer*  of  the  pericardium  has  the  general  ar- 
ent  and  constitution  of  serous  membranes  generally.  One  por- 
«ely  invests  the  heart  and  the  commencement  of  the  great  blood- 
at  its  base,  from  which  it  is  reflected  on  the  interior  of  the  fibrous 
r  the  pericardium. 

cavity  of  the  pericardium  presents  smooth,  opposed  surfaces, 
with  a  serous  fluid,  the  pericardial  liquor/  which  facilitates  the 
ents  of  the  heart. 

MECHANISM  OF  ACTION  OP  THE  HEART. 

heart,  by  alternate  contraction^  and  dilatation,'  is  the  motive 
in  the  circulation  of  the  blood,  though  there  are  also  several  other 
irhich  facilitate  the  latter.  The  motive  power  of  the  heart  resides 
oscular  walls,  which,  in  the  different  cavities,  correspond  in  strength 
e  distance  to  which  the  blood  is  to  be  sent.  Thus,  as  the  auricles 
t  the  blood  only  into  the  adjacent  cavities,  they  possess  thin  walls, 
tiose  of  the  right  ventricle,  which  sends  the  blood  to  the  lungs, 
;k — and  those  of  the  left  ventricle  are  thickest,  because  this  por- 
the  heart  transmits  the  blood  to  the  remotest  parts  of  the  body, 
pectinate  muscles  and  cameous  columns  are  accessory  powers  to 
leral  walls,  but  are  always  so  situated  as  not  to  interfere  by  their 

sardion;  capsule,  or  sac  of  the  *  Liquor    pericardii;     aqua,    humor, 

>eribole ;  membrana  cor  circum-  lympha,  or  urina  pericardii ;  hydrocar- 

iTolucrum,  area,  arcula,  capsa,  dia. 

camera,  indumentum,  panniou-  ^  Systole ;   systalBia,  contractio,  con- 

ibrana,  theca,  saccus,  sacculuB,  strictio,  augustatio,  submissio,  or  mica- 

,  va^na,  vesica,  thalamus  rega-  tio  cordis. 

a,  or  amphiesma  cordis.  *  Diastole ;  relaxatio,  or  remissio  oor- 

008  pericardium.  dis ;  motus  cordis  diastalticus. 
us  pericardium. 
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projection  with  the  coarse  of  the  carrents  of  blood  passiog  throagh  the 
heart  Thus  the  spaces  between  the  two  cayse  and  the  foar  pnbnonary  Teini 
are  smooth,  as  are,  likewise,  the  approaches  to  the  anricolo-TentriciiUr 
orifices,  the  pulmonary  artery,  and  aorta. 

The  uniform  direction  of  the  circulation  of  the  blood  is  maintained  hj 
the  admirable  mechanism  of  yalyes  situated  in  the  heart,  at  the  origin  of 
the  great  arterial  trunks,  and  in  the  veins. 

The  auricles  dilate  and  receive  the  blood  simoltaneouBly* — the  it^jbi 
one  through  the  two  cavse  and  the  coronary  vein,  the  left  one  through 
the  four  pulmonary  veins.  The  auricles  then  contract  together,  and 
transmit  the  blood  through  the  auriculo-ventricnlar  orifices  into  the  ven- 
tricles. These  becoming  distended  now  contract' — ^the  right  one  sending 
dark  blood  through  the  pulmonary  artery  to  the  lungs,  the  left  one 
sending  bright  red  blood  through  the  aorta  to  the  body  generally. 

In  the  contraction  of  the  ventricles  the  auriculo-ventricalar  orifices 
are  closed  by  the  tricuspid  and  mitral  valves,  which  are  pressed  witii 
their  edges  together  by  the  reflux  of  blood,  and  are  kept  stretched  hj 
the  tendinous  cords,  just  as  the  sail  of  a  boat  is  kept  stretched  against 
the  wind  by  the  sheet  line. 

While  the  ventricles  contract  the  auricles  are  refilling.' 

The  blood  forced  by  the  ventricles  into  the  pulmonary  artery  and  aorta 
pushes  onward  the  column  of  blood  which  already  fills  these  vessels,  and 
likewise  causes  their  expansion. 

The  arteries  subsequently  react  or  contract  upon  their  contents,  and 
thus  continue  the  onward  impulse  of  the  current  of  blood,  while  its  re- 
flux closes  the  semilunar  valves  and  prevents  regurgitation  into  the  ven- 
tricles. This  alternate  expansion  and  contraction  of  the  arteries  con- 
stitutes their  pulsation,  or  the  pnlse. 

The  number  of  dilatations  and  contractions  of  the  auricles  and  ventricles 
corresponds  with  the  pulsations  of  the  arteries — in  the  healthy  adult 
amounting  to  from  sixty  to  eighty  in  the  minute. 

The  action  of  the  heart  gives  rise  to  an  impulse  which  may  be  felt  on 
the  left  side  of  the  thorax  below  the  nipple,  opposite  the  interspace  of 
the  fifth  and  sixth  costal  cartilages. 

In  the  circulation  of  the  blood  from  the  heart  to  the  lungs  and  body 
generally,  and  then  back  again,  it  performs  two  circles.  The  smaller  of 
these,  named  the  lesser  or  pulmonary  circulation,  is  from  the  right  ven- 
tricle through  the  pulmonary  artery  to  the  lungs,  and  back  again  by  the 
pulmonary  veins  to  the  left  auricle.    The  larger  circle,  named  the  greater 


^  Synchronous  action  of  the  auricles.  '  Isochronous  action  of  the  yentricles 

'  Synchronous  action  of  the  yentricles.      and  auricles. 
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or  lyitemie  drenlatioiiy  is  from  the  left  Tentricle  through  the  aorta  to 
all  parts  of  the  body,  and  thence  back  bj  the  two  cavse  to  the  right 
aoricle. 

Following  the  course  of  the  blood  in  succession,  and  starting  from  the 
right  auricle,  this  receives  the  dark  blood  of  the  body  through  the  supe- 
rior and  inferior  cava.  Contracting,  the  right  auricle  sends  the  blood 
into  the  corresponding  Tentricle,  which  in  turn  sends  it  through  the  pul- 
monary artery  to  the  lungs.  Here  acquiring  a  bright-red  hue,  the  blood 
letoms  through  the  four  pulmonary  veins  to  the  left  auricle,  which  then 
transmits  it  to  the  left  ventricle,  to  be  propelled  through  the  aorta  to  all 
parts  of  the  body,  from  whence  it  regains  the  heart  by  the  two  cavse. 

THE  ABTERIE8. 

The  Ar'teries  consist  of  two  great  trunks  and  their  branches.  One  of 
these  trunks  is  the  aorta,  by  whose  branches  blood  is  conveyed  to  all 
parts  of  the  body  for  the  nutrition  of  the  organs ;  the  other  is  the  pul- 
monary artery,  which  distributes  the  blood  through  the  lungs  to  be 
aerated. 

THE  AORTA. 

The  Aor'ta^  is  the  main  trunk  of  the  arterial  system  supplying  blood 
to  the  body.  It  springs  from  the  left  ventricle  of  the  heart,  ascends 
and  arches  obliquely  from  the  right  to  the  left  of  the  vertebral  column, 
upon  which  it  then  descends  to  the  fourth  lumbar  vertebra,  and  there 
divides  into  the  common  iliac  arteries.  The  first  portion  of  its  course 
is  named  the  arch  of  the  aorta;  and  the  descending  portion'  is  named, 
from  the  cavities  through  which  it  passes,  the  thoracic  and  abdominal 
aorta. 

THE  ARCH  OF  THE  AORTA. 

The  Arch  of  the  Aorta'  ascends  from  the  heart  with  a  slight  incli- 
nation toward  the  right  side,  curves  obliquely  backward  to  the  left  side 
over  the  right  pulmonary  artery  and  left  bronchus,  and  descends  to  the 
left  side  of  the  third  dorsal  vertebra,  where  it  becomes  the  thoracic  aorta. 
Its  commencement  is  concealed  by  the  root  of  the  pulmonary  artery  and 
right  auricular  appendage,  and  when  exposed  is  observed  to  present  a 
bulbous  appearance,^  due  to  the  dilatations^  behind  the  semilunar  valves. 

^  Arteria  magna ;  a.  maxima ;  a.  eras-  ^  Bulbus  aortas, 

aa ;  hflomal  axis.  ^  Sinuses  of  Valsalva ;  lesser  sinuses 

*  Aorta  desoendens.  of  Valsalva. 

*  AreusaortM. 
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ascendiiig  portion'  of  the  arch  h  in  relation  behind  nith  the  rigbi 
palraonary  art«ry  and  veins,  tu  tht 
right  with  the  superior  cava,  uul  to 
the  left  with  tJie  trunk  of  Ihe  pnl- 
motiary  nrtery.  The  tnuuTerw 
portion  of  the  arch  resU  in  Ihe  bi- 
furcation of  the  pulmwimry  arlerj; 
ie  in  r<;lation  aliore  with  the  led 
innominate  vein,  heltiiid  with  tlig 
diviEioQ  of  the  trachea,  aud  lu  front 
with  the  upper  part  of  the  steraonL 
The  descending  portion  of  tlie  arch 
is  in  relation  with  the  cBSOphagiu 
and  thoracic  duct  to  the  right,  aod 
with  the  root  of  the  left  Inn;  Ui 
the  left  and  in  front. 

Frequently  the  right  portion  of 
the  aortic  arch  exhibits  a  conspicu- 
ons  dilatation,'  resembling  an  la- 
cipient  aneurism,  bat  whiuh  in  a 
nutural  condition,  though  not  > 
constant  one. 

From  the  summit  of  the  arch  of 
the  aorta  Epring  forth  the  largi 
vessels  which  supply  the  bead  and 
upper  extremities,  and  ninch  reduce 
the  diameter  of  the  descending  jior- 
tion  of  the  arch. 

The  branches  given  iu  snccesaion 
from  the  arch  of  the  aorta  are 
follow ; — 

The  right  coronary  artery. 

The  left  coronary  arte  17. 

The  innominate  artery. 
The  right  comnon  carotMl 
The  rizht  subclavian  artery. 

The  left  common  carotid  artery. 

The  left  subclavian  artery. 

The  coronary  arteries  arise  from 

tJie  aorta,  just  above  the  position 

semilunar  valves,  and  supply  the  walls  of  the  heart.     The  otlier 


I ;  13,af  the  len  ilile;  IB-phnnioarUiIn; 
7t  brpAtlc  utflTJ;  1^  anpHrlor  miwcDlcrliT 


enluierr.    a,  *anlD  orUlm 

of  the 


'  the  dJiphnigm;  b, 


'  Sinus  of  Valsalva :  gr»(er  sinus  of  Tabutha. 
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three  branches  spring  from  the  summit  of  the  arch  in  close  succession, 
and  are  the  large  vessels  which  supply  the  head  and  upper  extremities. 

THE  CORONARY  ARTERIES. 

The  Sight  Cor^onary  artery'  arises  f^om  the  aorta  just  above  its  right 
semilunar  valve,  and  winds  along  the  groove  between  the  right  auricle 
ftod  ventricle,  until  it  reaches  the  posterior  median  groove  of  the  ventri- 
cles, along  which  it  proceeds  to  the  apex  of  the  heart,  and  anastomoses 
with  the  left  coronary  artery.  It  supplies  the  right  side  of  the  heart 
and  the  posterior  portion  of  the  left  ventricle. 

The  Left  Cor^onary  artery'  arises  from  the  left  side  of  the  aorta  and 
passes  forward  between  the  pulmonary  artery  and  the  left  auricular  ap- 
pendage, and  divides  into  two  branches.  One  of  these  descends  the 
anterior  median  groove  of  the  ventricles  to  the  apex  of  the  heart,  where 
it  anastomoses  with  the  right  coronary  artery.  The  other  branch  winds 
along  the  groove  between  the  left  auricle  and  ventricle  to  the  back  of 
the  heart,  where  it  anastomoses  with  the  right  coronary  artery. 

THE  INNOMINATE  ARTERY. 

The  Innom'inate  artery*  is  the  first  of  the  three  large  vessels  spring- 
ing from  the  summit  of  the  arch  of  the  aorta,  and  corresponds  with  the 
other  two  in  supplying  branches  to  one-half  of  the  head  and  neck,  and 
one  upper  extremity.  It  is  about  an  inch  and  a  half  in  length ;  ascends 
obliquely  toward  the  right  side,  in  front  of  the  trachea  and  behind  the 
left  innominate  vein,  and  divides  into  the  right  subclavian  and  right 
common  carotid  arteries  opposite  the  right  stemo-clavicular  articula- 
tion. 

As  an  occasional  variation,  the  innominate  artery  gives  off  the  left 
common  carotid  artery ;  more  frequently  it  is  represented  by  its  ordinary 
divisions  springing  directly  from  the  aorta,  as  in  the  case  of  the  corre- 
sponding arteries  of  the  left  side. 

^  Arteria  coronaria  dextra.  '  A.  coronaria  Binistra. 

*  Ainnominata;  a.  annonyma;  a.  braohio-oephalica;  trunoas  braohio-cephalicus ; 
right  sabolaTian  artery. 

28 
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THE  COMMON  CAROTID  ARTERY. 

The  Bi^ht  Common  Carot'id  artery*  is  one  of  the  dirisiqiis  of  tin: 
innominate  artery,  and  ascends  the  neck  to  the  tijipcr  b'jrder  of  the 
larynx,  where  it  divides  into  the  external  and  internal  carotid  irterie*. 

The  Left  Common  Carot'id  artery'  is  derived  from  the  arch  of  the 
aorta  next  in  succession  to  tlie  innominate  artery.  It  is  lon^r,  deei)«t, 
and  more  vertical  in  its  ascent  than  the  former,  and  dirideg  in  tlie  i 


ij ;  IT,  ■ifltnrx!  IS,  vsrleb 


;  19,  Ihj^rDiil  ajda;  2(K  fnlirrlor  tbjruJd  giTibg  off  t 


The  Common  Carot'id  arteries,"  in  ascending  tlie  neck,  rest  npon  the 
muscles  in  front  of  the  cervical  vertebrse.  At  their  inner  side  the  tra- 
chea, larynx,  and  cesophagns  are  situated;    at  their  outer  side  is  the 

'   A.  corotia  communis  dextraj   a.  c.  tides:    a.  oarotJefe;   a,  capitaleB;  h.  ct- 

primitiTa  deitrn.  phalicwi  a.  j  ugulnres ;   «~  eopLrralts;  »■ 

'  A.  0.  c.  BiuiBtra ;  a.  c.  p.  Binisira,  Bomuifern; ;  a.  leihnrgicte :  b,  npoplcoii- 

'  PrunitiTfi  carotid   arteries;  a.  euro-  at. 
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internal  jngnlar  Tein,  which  is  inclosed  in  the  same  sheath,  with  the 
pnenmogastric  nerve  interposed.  Behind  them  is  the  great  sympathetic 
nerre ;  and  in  front  thej  are  crossed  bj  the  omo-hjoid  mnscle,  and  cov- 
ered bj  the  sterno-mastoid  mnscle. 

Thej  give  off  no  branches  nntil  thej  reach  the  upper  margin  of  the 
larynx,  where  they  divide  into  the  external  and  internal  carotid  arteries. 

THE  EXTERNAL  CAROTID  ARTERY. 

The  External  Carot'id  artery^  on  each  side  supplies  all  the  parts  of 
the  head,  with  the  exception  of  the  brain  and  the  contents  of  the  orbits. 
Commencing  opposite  the  upper  border  of  the  larynx,  it  ascends  nearly 
vertically  to  the  space  between  the  neck  of  the  lower  jaw  and  the  auditory 
meatus,  where  it  divides  into  the  temporal  and  internal  maxillary  arteries. 
It  lies  in  front  and  to  the  inner  side  of  the  internal  carotid  artery,  close 
to  the  pharynx.  In  the  first  part  of  its  course  it  is  covered  only  by  the 
cervical  fascia,  subcutaneous  cervical  muscle,  and  skin;  then  is  crossed 
by  the  stylo-hyoid  and  digastric  muscles  and  the  hypoglossal  nerve ;  and 
afterwards  passes  through  the  substance  of  the  parotid  gland,  in  which 
it  is  crossed  by  the  facial  nerve. 

The  branches  given  off  by  the  external  carotid  artery  are  as  follow : — 

1.  Superior  thyroid  artery. 

2.  Lingual  artery. 

3.  Pharyngeal  artery. 

4.  Facial  artery. 

5.  Occipital  artery. 

6.  Posterior  auricular  artery. 

7.  Muscular  branches. 

8.  Parotid  branches. 

9.  Temporal  artery. 

10.  Internal  maxillary  artery. 

1.  The  Superior  Thy'roid  artery'  comes  off  from  the  front  of  the  ex- 
ternal carotid,  just  above  its  commencement,  and  descends  obliquely  for- 
ward and  inward,  to  the  thyroid  body,  in  which  it  is  mainly  distributed ; 
anastomosing  with  the  other  arteries  of  that  organ.  In  its  course  it  is 
crossed  by  the  omo-hyoid  muscle,  and  gives  off  the  following  named 
branches : — 

a.  Hyoid  branch. 

b.  Muscular  branches, 
c  Laryngeal  artery. 

>  A.  carotifl  externa;  a.  carotis  faoialiB;  a.  pericephalioa. 

*  A.  thyroidea  superior ;  a.  laryngea  superior ;  a.  gutteralit  luperior. 
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a.  The  Hy'oid  branch^  is  a  small  ressel  ranning  along  the  side  of  the 
hjoid  bone,  and  supplying  the  contigaous  parts.  It  is  frequently  a 
branch  of  the  lingual  artery. 

b.  The  Muscular  branches'  are  distributed  to  the  stemo-mastoid 
muscle  and  the  depressors  and  elevators  of  the  hyoid  bone  and  larynx. 

e.  The  Larynge'al  artery*  pierces  the  thyro-hyoid  membrane,  and 
supplies  the  small  muscles  and  mucous  membrane  of  the  larynx. 

2.  The  Lin'gual  artery/  larger  than  the  preceding  branch  of  the 
carotid,  comes  off  next  to  it,  on  a  line  with  the  side  of  the  hyoid 
bone.  After  advancing  just  above  the  great  horn  of  the  latter,  it 
ascends  between  the  hyo-glossal  muscle  and  the  middle  constrictor  of  the 
pharynx,  to  the  under  part  of  the  tongue,  along  which  it  proceeds  to  the 
tip.     Its  branches  are  as  follow : — 

a.  Dorsal  lingual  artery. 

b.  Sublingual  artery. 

c.  Ranine  artery. 

a.  The  Dorsal  lin'gual  artery,^  frequently  represented  by  several 
small  branches,  supplies  the  root  of  the  tongue. 

b.  The  Sublin'gual  artery*  passes  between  the  mylo-hyoid  muscle 
and  the  sublingual  gland,  and  supplies  both  with  branches. 

c.  The  Ean^ine  artery^  is  the  continuation  forward  of  the  lingual, 
between  the  hyo-glossal  ^and  genio-glossal  muscles,  to  the  tip  of  the 
tongue.  It  has  a  tortuous  course ;  and  at  the  side  of  the  Inenum  of  the 
tongue  is  covered  only  by  the  mucous  membrane. 

3.  The  Fharynge^al  artery*  is  a  long,  narrow  vessel,  derived  from  the 
inner  side  of  the  external  carotid  artery,  nearly  on  a  level  with  the  pre- 
ceding branch.  It  lies  concealed  in  the  ordinary  view  of  the  vessels,  and 
ascends  deeply  in  the  neck,  on  the  surface  of  the  pharynx,  to  the  base  of 
the  skull.  In  its  course  it  supplies  branches  to  the  pharynx,*  soft  palate, 
and  tonsils,  the  muscles  in  front  of  the  cervical  vertebrse,  and  the 
nerves  which  pass  through  the  jugular  foramen.  It  also  gives  small 
branches^^  to  the  dura  mater  through  the  jugular  and  lacerated  foramina. 


'  Ramus  hyoideus.  ^  A.  ranina ;  a.  profunda  linguas. 

'^  R.  musculares.  ^  A.  pharyngea;  a.  pharyngea  ascen- 

8  R.  laryngea ;  r.  1.  superior.  dens,  or  inferior. 

*  A.  lingualis.  »  Rami  pharyngei. 

^  A.  dorsalis  linguae.  >o  A.  meningese  posteriores 

^  A.  sublingualis. 


3i  AD^lftT  ATt^r]' ;  13»  ocdplU]  uttrrj  \  14. 

icnUr  uVrj'  1  17.  puutld  brinchM;  IS,  Id- 
tAr«Kl  duxUIut:  10,  tampor^^  m,  LrmnrreniD  liurl&l ;  31,  kntorlor  knrLralu- ;  U,  nipTw^rbltAl ;  23,  Dtlildlr 
ttmporml^  3^  uitarlor  tvtnpon] ;  2&,  poMerliir  Uonponl  vtvrj. 

4.  The  Fa'cisl  artery'  comes  from  the  extenial  carotid  jast  above 
tbe  lingDal,  aod  is  about  the  same  size  aa  this.  It  passes  upward  and 
forward  through  the  sabmaxillarj  gtand,  carves  over  the  base  of  the 
lower  JBW  in  advance  of  the  insertion  of  the  masseter  mnscle,  and 
ascends  upon  the  face  in  a  tortnons  manner  to  the  an^le  of  the  moutb. 
and  thence  to  the  inner  angle  of  the  eye.  Below  the  jaw  it  passes 
beneath  the  stylo-hyoid  and  digastric  muscles ;  at  the  base  of  the  jaw  is 
onlv  covered  hj  the  akin  and  suljcataueonB  cervical  muscle ;  and  at  the 
angle  of  the  mouth  is  beneath  the  depressor  of  the  oral  angle  and  the 
zygomatic  muscles.     Its  principal  branches  are  as  follow : — 

o.  Inferior  paUiine  artery. 
h.  ToDiillar  artery. 

c.  Snbmftxillary  branches. 

d.  Sobmental  artery. 

lA.faeUUa;  a.  mailllaria  exUnw ;  «.  UbUUs;  ».  utguUris;  ft.  pkUto-Ubi>lii. 
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e.  iDferior  coronary  artery. 
/.  Superior  coronary  artery. 
g.  Muscular  branches. 
h.  Lateral  nasal  artery, 
e.  Angular  artery. 

a.  The  Inferior  pal^atine  artery^  ascends  at  the  side  of  the  pharynx, 
and  gives  branches  to  the  internal  pterygoid  muscle,  the  styloid  moscles, 
the  tonsil,  Enstachian  tube,  and  muscles  and  mucous  membrane  of  the 
soft  palate.     It  is  sometimes  a  branch  of  the  pharyngeal  artery. 

b.  The  Ton^sillar  artery'  ascends  at  the  side  of  the  pharynx  to  the 
fauces  and  tonsil. 

c.  The  Submax'illary  branches'  are  small  vessels  which  supply  the 
submaxillary  gland. 

d.  The  Submen'tal  artery/  larger  than  any  of  the  preceding 
branches,  passes  forward  between  the  digastric  and  mylo-hyoid  moscles, 
and  winds  over  the  chin  to  anastomose  with  the  inferior  coronary  artery. 
In  its  course  it  supplies  the  contiguous  muscles,  the  submaxillary  gland, 
and  the  chin. 

e.  The  Inferior  cor'onary  artery*  is  derived  from  the  facial  as  it  ap- 
proaches the  angle  of  the  month.  Passing  forward  and  upward,  beneath 
the  depressor  of  the  oral  angle,  it  enters  the  orbicular  muscle  of  the  lower 
lip,  and  pursues  a  tortuous  course  to  join  its  fellow  of  the  opposite  side. 

/.  The  Superior  cor'onary  artery^  comes  from  the  facial  at  the  angle 
of  the  month,  and  pursues  a  tortuous  course  in  the  upper  lip  to  join  the 
corresponding  vessel  of  the  other  side.  Besides  supplying  the  lip,  it 
gives  a  branch  to  the  partition  of  the  nose.^ 

g.  The  Muscular  branches^  are  small  and  variable  vessels  supplying 
the  depressor  of  the  oral  angle,  the  masseter,  buccinator,  zygomatic,  and 
other  muscles. 

h.  The  Lateral  na'sal  artery,'  frequently  represented  by  several 
smaller  branches,  passes  inward,  and  supplies  the  side  of  the  nose. 

i.  The  Angular  artery,^^  the  termination  of  the  facial,  inosculates  with 
branches  of  the  ophthalmic  artery. 

^  A.  palatina  inferior,  or  ascendens;  a.  <  A.  coronaria  superior;  a.  Isbialis  su- 

pbaryngo-palatina.  perior. 

'^  A.  tonsillaris.  ^  A.  septi  narium. 

^  Rami  submaxillares ;  r.  glandulares.  ^  Rami  musculares ;  r.  buccales,  mas- 

*  A.  submentalis.  seterici,  etc. 

^  A.  coronaria  inferior ;  a.  labialis  in-  *  A.  nasalis  lateralis,  or  externa  and  ra- 

ferior.  mi  pinnales  and  dorsales  nasi. 

10  A.  angularis. 
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5.  The  Oooip'ital  artery^  springs  from  the  back  part  of  the  external 
carotid,  about  as  high  as  the  former  branch,  and  passes  backward 
beneath  the  muscles  attached  to  the  mastoid  process  of  the  temporal 
bone.  Pursuing  its  course  between  the  splenius  and  complex  muscles, 
at  the  back  of  the  neck,  it  pierces  the  cranial  attachment  of  the  trapezius 
mnscle,  and  ascends  beneath  the  skin  of  the  occipital  region,  where  it 
divides  into  many  branches,  which  anastomose  with  the  posterior  auric- 
ular and  temporal  arteries. 

In  its  course  it  gives  off  the  following  branches : — 

a.  Muscular  branches. 

b.  Descending  cervical  artery. 

c.  Meningeal  branch. 

a.  The  MuBonlar  branches'  go  to  the  stemo-mastoid,  digastric,  and 
other  muscles. 

6.  The  Descending  oer^yioal  artery*  passes  down  the  back  of  the 
neck,  and  divides  into  branches  which  supply  the  complex,  splenius,  and 
other  muscles. 

c.  The  Menin'geal  branch^  is  a  small  vessel  ascending  through  the 
jngular  foramen  to  be  distributed  to  the  dura  mater. 

6.  The  Posterior  Aurio'ular  artery*  is  a  small  vessel  which  comes  off 
from  the  external  carotid  a  short  distance  above  the  former  branch.  It 
ascends  between  the  lower  part  of  the  parotid  gland  and  the  mastoid 
process  to  the  side  of  the  head  behind  the  ear,  where  it  divides  into 
branches  supplying  the  latter,  and  anastomosing  with  the  occipital  artery. 
In  its  course  it  gives  off  a  small  but  important  branch,  as  follows : — 

a.  The  Sty'lo-mastoid  artery,"  which  enters  the  foramen  of  that  name, 
and  ascends  to  supply  the  tympanum  and  its  contents,  and  the  mastoid 
sinuses. 

7.  The  Mnsonlar  branches^  of  the  external  carotid,  irregular  in  size 
and  disposition,  supply  the  stemo-mastoid,  masseter,  and  pterygoid 
muscles. 

8.  The  Parot'id  branches"  are  small  vessels  given  to  the  parotid  gland 
in  the  course  of  the  carotid  artery  through  it. 

^  A.  occipitalis.  *  A.  meningea ;  a.  m.  posterior  externa ; 

'  Rami  musculares ;  r.  cervicales ;  r.  ramus  meningeus. 

stemo-mastoideus,  etc.  ^  A.  auricularis  posterior. 

'  A.  oerricalis  descendens;  a.  cerricalis  *  A.  stylo-mastoidea. 

superior  profunda  and  superficialis ;  a.  ^  Rami  musculares ;  ramus  sterno-mas- 

princeps  cervicis.  toideus,  massetericus,  etc. 

B  R.  parotidei. 
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9.  The  Tem'poral  artery,^  the  apparent  eonturaation  of  the  extemtl 

carotid,  ascends  through  the  parotid  gland  in  front  of  the  ear  to  the 

temple,  where  it  is  situated  between  the  skin  and  temporal  fascia.    A 

short  distance  above  the  zygoma  it  divides  into  two  branches,  whiek 

ramify  on  the  side  of  the  head  immediately  beneath  the  integomeni 

The  branches  of  the  temporal  artery,  including  the  terminal  ones,  an  •• 

follow : — 

a.  Transverse  facial  artery. 

&.  Anterior  anricnlar  arteries. 

c.  Supra-orbital  artery. 

d.  Middle  temporal  artery. 

e.  Anterior  temporal  artery. 
/.  Posterior  temporal  artery. 

a.  The  Transverse  fk'oial  artery'  arises  from  the  temporal,  while  it 
is  involved  in  the  parotid  gland,  and  passes  across  the  masseter  moscle, 
between  the  zygoma  and  parotid  duct,  to  the  upper  part  of  the  cheek. 
It  supplies  the  parotid  gland,  masseter,  palpebral  orbicular,  and  other 
muscles,  and  anastomoses  with  branches  of  the  ophthalmic  and  facial 
arteries.     It  is  often  represented  by  several  smaller  branches. 

b.  The  Anterior  anrio'ular  arteries'  are  several  small  vessels  dis- 
tributed to  the  front  of  the  ear  and  the  auditory  meatus. 

c.  The  Snpra-orb'ital  artery^  arises  above  the  zygoma  and  ascends  to 
the  supra-orbital  margin,  where  it  anastomoses  with  branches  of  the 
ophthalmic  and  anterior  temporal  arteries. 

d.  The  Middle  tem'poral  artery^  perforates  the  temporal  fascia,  just 
above  the  zygoma,  and  is  distributed  to  the  temporal  muscle. 

e.  The  Anterior  tem'poral  artery,'  one  of  the  terminal  branches  of 
the  temporal,  curves  forward  and  upward  upon  the  temple  and  forehead, 
and  divides  into  numerous  branches,  supplying  the  scalp  and  contiguous 
muscles,  and  anastomosing  with  branches  of  the  ophthalmic  and  posterior 
temporal  arteries. 

/.  The  Posterior  tem'poral  artery,^  larger  than  the  former,  turns 
upward  and  backward  at  the  side  of  the  head,  and  divides  into  numerous 
branches,  anastomosing  with  the  anterior  temporal,  posterior  auricular, 
and  occipital  arteries. 

1  A.  temporalis ;  a.  crotaphitica.  ^  A.  temporalis  media. 

*  A.  transversa  faciei.  *  A.  temporalis  anterior ;  a.  i.  superfi- 
'  A.  auriculares  anteriores ;  a.  auricu-      cialis  anterior ;   a  t.  frontalis ;  a.  U  in- 

lares  anteriores  inferiores,  and  a.  auricu-  terna. 

laris  anterior  superior.  ^  A.  temporalis  posterior ;  a.  t.  superfi- 

*  A.  supra-orbitalis ;  a.  supra-orbitalis  cialis  posterior ;  a.  t.  occipitalis ;  a.  t.  ex- 
externa;  a.  zygomatico-orbitalis.  terna. 
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10.  The  Intenud  Kax^illarj  artery,^  the  larger  diyision  of  the  ezter* 
nal  carotid,  passes  behind  the  neck  of  the  jaw,  horizontally  forward  be- 
tween the  pterygoid  mnscles.  It  then  ascends  a  short  distance,  and 
again  tarns  forward  and  inward  to  the  npper  part  of  the  pterjgo-mazil- 
larj  fossa,  where  it  divides  into  two  terminal  branches — the  descending 
palatine  and  the  spheno-palatine  arteries.  Including  the  latter,  the 
internal  maxillary  gives  off  the  following  branches : — 

a.  Tympanic  artery. 

h.  Great  meningeal  artery. 

c.  Small  meningeal  artery. 

d.  Inferior  maxillary  artery. 

e.  Muscular  branches. 

/.  Superior  maxillary  artery. 
g.  Infra-orbital  artery. 
h.  Descending  palatine  artery, 
t.  Spheno-palatine  artery. 

a.  The  Tym'panio  artery,'  a  small  vessel  given  from  the  internal 
maxillary  near  its  origin,  ascends  behind  the  maxillary  articulation  and 
passes  throngh  the  glenoid  fissure  to  be  distributed  to  the  tympanum. 

b.  The  Great  menin'geal  artery^  comes  f^om  the  internal  maxillary, 
a  short  distance  from  the  preceding,  and  ascends  to  the  spinous  foramen 
of  the  sphenoid  bone,  through  which  it  enters  the  middle  cerebral  fossa 
of  the  cranial  cavity.  It  here  curves  forward  and  outward  between  the 
dura  mater  and  the  temporal  bone,  and  divides  into  two  branches,  which 
ascend  and  ramify  between  the  membrane  just  mentioned  and  the  parietal 
bone.  It  produces  the  arborescent  channels  on  the  interior  surface  of 
the  latter,  and  supplies  both  the  dura  mater  and  the  cranial  vault. 

In  its  course  it  gives  branches  to  the  elevator  and  tensor  muscles  of 
the  palate,  and  to  the  semilunar  ganglion  of  the  trifacial  nerve. 

c.  The  Small  menin'geal  artery,^  frequently  a  branch  of  the  preced- 
ing, enters  the  cranium  through  the  oval  foramen,  and  supplies  the  dura 
mater  of  the  middle  cerebral  fossa. 

d.  The  Inferior  max'illary  artery*  comes  from  the  internal  maxillary 
nearly  opposite  the  meningeals,  and  descends,  in  company  with  the  infe- 
rior dental  nerve,  to  enter  the  dental  canal  of  the  lower  jaw.     In  its 


1  A.  mazillaris    interna :    a.  gutturo-      a.  m.  spinosa ;   a.  spinosa ;   a.  spheno- 
maxillaris.  spinosa ;  a.  durss  matris  media  maxima. 

'  A.  tympanioa.  *  A.  meningea  panra. 

'  A.  meningea  magna;   a.  m.  media;  ^  A.  maxillaris  inferior;    a.  dentalis, 

or  aWeolaris  inferior. 
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passage  through  this  canal  it  gives  oBF  the  fine  dantal  arteriat'  to  tbc 
teeth,  and  finally  emerges  at  the  mental  foramen  to  tenninat«  in  the  chin,' 
Fio.  252.  vhere  it  mDaatomosei 

with  the  aabmental  and 
inferior  coronary  art«rici 
Before  entering  the  denul 
canal  It  giree  off  a  brand* 
which  runs  along  the  mo- 
lar ridge  and  supplies  the 
gum  and  the  mylo-hyoid 
mnscle. 

e.  The  Knieilltr 
branohM,*  giren  off  be- 
tween the  pterygoid  mu- 
cles,  osnaJlj  consist  of 
two*  to  the  latter,  twi/ 
to  the  temporal  mnscle, 
one'  to  the  masseter,  ud 
one"  to  the  boccinator. 

/,  The  Snparior  max'- 
illary  artar;*  is  given  of 
from  the  internal  maxil- 
lary as  it  escapes  from  h^ 
«tb,ruM;6,ii*   twecD  the  pterygoid  mo*. 
ricniu;  B.  paroiM    cles.     It  desccuds  npoi 
i"'fl^'.™^   the  tuberosity  of  the  mai- 
;  IB,    illary  bone,  and  gives  off 
rapwiM  niuiiinrr  artery  giting  cir  <b«  p«Hiiur  deuui  uurtei;   branches  to  the  gUffl,  Bud 
"''  the  pofterior  dental  tr- 

teiies  which  enter  small  foramina  of  the  bone  to  supply  the  mazillsry 
eInuB  and  the  molar  teeth. 

g.  The  Infra-orb'itat  artery'"  arises  near  the  preceding,  and  enters  the 
infra-orbital  canal,  along  which  it  runs  to  the  face.  In  its  course  through 
the  canal  it  gives  off  the  anterior  dental  arteries  to  the  front  teeth,  and 
small  branches  to  the  inferior  straight  and  oblique  muscles  of  the  orbit. 


'  A.  dentales;  rami  aWeolKres. 
'  A.  mentalia. 
»  A.  mylohyoidett. 
*  Kami  muBciilares. 
'  A.  ptorygoideiB. 

'A.  temporales  profundte;  a.  lempo- 
rftlis  profunda  posterior  and  anterior. 


'  A.  buceinaloria ;  a.  buccalia. 
*  A.   maiillariB   superior ;    a.  Bopn 
maxillariB ;  a.  denlaliB ;  a.  aWeolaria  su 
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On  the  face  it  gives  branches  to  the  lower  eyelid  and  upper  lip,  and 
anastomoses  with  branches  of  the  facial  and  ophthalmic  arteries. 

h.  The  Besoanding  pal'atma  artery,^  one  of  the  terminal  branches  of 
the  internal  maxillary,  descends  through  the  posterior  palatine  canal 
and  is  distributed  to  the  soft  and  hard  palate.  One'  of  its  branches 
reaches  the  front  of  the  hard  palate,  and  anastomoses,  through  the  ante- 
rior palatine  foramen,  with  the  arteries  of  the  nose.  Another  branch,' 
near  the  origin  of  the  artery,  turns  back  through  the  pterygoid  canal  and 
reaches  the  top  of  the  pharynx. 

i.  The  Spheno-pal'atine  artery/  the  second  division  of  the  internal 
maxillary,  passes  into  the  cavity  of  the  nose  through  the  spheno-pala- 
tine  foramen,  and,  after  sending  a  small  branch'^  backward  through  the 
pterygo-palatine  canal  to  the  upper  part  of  the  pharynx,  divides  into 
two  branches.  One*  of  these  is  distributed  to  the  lateral  wall  and  floor 
of  the  nose,  and  to  the  maxillary  sinus.  The  other  branch^  descends 
upon  the  partition  of  the  nose  to  which  it  is  distributed,  anastomosing, 
tiirongh  the  anterior  palatine  foramen,  with  a  branch  of  the  descending 
palatine  artery. 

THE  INTERNAL  CAROTID  ARTERY. 

The  Internal  Carot'id  artery,^  the  second  division  of  the  common 
carotid  artery,  destined  to  supply  the  brain  and  contents  of  the 
orbit,  ascends  in  a  nearly  straight  line  to  the  carotid  canal  of  the  tem- 
poral bone.  Winding  through  this  canal,  it  enters  the  cranial  cavity 
above  the  lacerated  foramen,  and  proceeds  forward  along  the  side  of  the 
body  of  the  sphenoid  bone  to  the  anterior  clinoid  process,  where  it  turns 
npward  to  the  fissure  separating  the  anterior  and  middle  lobes  of  the 
brain,  and  divides  into  the  anterior  and  middle  cerebral  arteries. 

In  the  neck  the  internal  carotid  gives  off  no  branches,  and  rests  against 
the  muscles  in  front  of  the  cervical  vertebrae.  To  its  inner  side  is  the 
pharynx ;  in  front  of  it  the  external  carotid  artery ;  and  externally  and 
behind  are  the  internal  jugular  vein  and  the  last  four  cerebral  nerves. 
At  the  side  of  the  body  of  the  sphenoid  bone,  it  is  inclosed  in  the  lower 
wall  of  the  cavernous  sinus,  and  at  the  anterior  clinoid  process  pierces 
the  dura  mater  to  reach  the  brain. 

^  A.  palatina  descendens ;  a.  palatina  ^  A.  pharyngea  suprema,  or  descen- 

superior;  a.  pterygo-palatina.  dens. 

*  A.  palatina  anterior.  *  A.  nasalis  posterior  externa,  or  late- 
'  A.  Vidiana.  ralis. 

*  A.  spheno-palatina ;    a.  nasalis  pos-  ^  A.  septi  narium  posterior. 

terior.  ^  A.  carotis  interna ;  a.  oarotis  oere- 

bralis;  a.  cerebralis;  a.  enoephalica. 
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The  branches  of  the  internal  carotid  artery  are  as  follow  :— 

1.  Ophthahnic  artery. 

2.  Posterior  camtnnnicating  arteij. 

3.  Choroid  artery. 

4.  Anterior  cerebral  arteij. 

5.  Middle  cerebral  artety. 

I.  The  Ophthal'mie  artery*  springs  from  ihe  Isteniat  carotid,  witbb 

the  position  of  the  anterior  clinoid  process,  immediately  after  it  pieicn 

Fio.  258. 
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the  dnra  mater,  and  passes  through  the  optic  foramen  beneath  and 
to  the  outer  side  of  the  optic  nerve.  Within  the  orbit  it  pnrsaes  a 
tortnoas  conrse  above  the  optic  nerre  and  along  the  Inner  wall,  and  di- 
vides into  two  terminal  branches — the  frontal  and  nasal  The  branchet 
of  the  ophthalmic  artery,  including  the  latter,  are  as  follow ; — 

'  A.  opbthklmicB ;  a.  orbitalia. 
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a.  Lachrymal  artery. 
h.  Central  retinal  artery, 
c  Long  ciliary  arteries. 

d.  Short  ciliary  arteries. 

e.  Muscular  arteries. 
/.  Sopra-orbital  artery. 

g.  Posterior  ethmoidal  artery. 
h.  Anterior  ethmoidal  artery, 
t.  Palpebral  arteries. 
j.  Frontal  artery. 
k.  Nasal  artery. 

a.  The  Laoh'rjrmal  artery'  passes  along  the  outer  part  of  the  orbit 
the  lachrymal  gland,  in  which  it  is  mainly  distributed.  Some  of  its 
anches  supply  several  of  the  contiguous  muscles ;  others  pass  through 
e  foramina  of  the  malar  bone  to  anastomose  with  branches  of  the 
cial  and  internal  maxillary  arteries ;  some  pierce  the  sclerotic  tunic  as 
liary  arteries,  and,  finally,  others'  pass  from  the  outer  canthus  of  the 
e  to  the  eyelids. 

ft.  The  Central  ret'inal  artery*  penetrates  the  optic  nerve,  and  through 
enters  the  eyeball  to  ramify  in  the  inner  layer  of  the  retina.  In  the 
^tas  a  branch  of  it  passes  through  the  axis  of  the  vitreous  humor  to 
ach  the  capsule  of  the  crystalline  lens. 

c.  The  Long  oil'iary  arteries,^  two  in  number,  pierce  the  back  of  the 
eball  and  run  forward,  one  on  each  side,  between  the  choroid  and  scle- 
tic  coat,  to  the  iris,  in  which  they  are  distributed. 

d.  The  Short  oil'iary  arteries,^  three  or  four  in  number,  pierce  the 
«k  of  the  sclerotic  coat,  and  are  distributed  to  the  choroid. 

e.  The  Mnsoular  arteriei*  are  given  off  to  all  the  muscles  of  the  eye- 
klL  From  these  arise  the  anterior  oiliary  arteries/  which  consist  of 
!)m  five  to  ten  minute  branches  penetrating  the  front  of  the  sclerotic 
>at  to  be  distributed  to  the  iris. 

/.  The  SupnH>rb'ital  artery*  passes  along  the  roof  of  the  orbit,  and 

rongh  the  supra-orbital  foramen,  to  the  skin  and  muscles  of  the  eye- 

ow  and  forehead. 

g.  The  Posterior  ethmoid'al  artery*  enters  the  corresponding  fora- 

en,  and  is  distributed  to  the  posterior  ethmoidal  sinuses  and  the  dura 

ater. 

I  A.  lachrymalis.  ^  A.  oiliares  posticsD  breves ;  a.  uTeales. 

'  A.  palpebralis  externa  superior  and  *  A.  musculares. 

Enior.  ^  A.  ciliares  anteriores. 

*  A.  centralis  retinsD ;  a.  c.  Zinnii.  "  A.  supra-orbitalis ;  a.  superciliaris. 

*  A.  ciliares  posticie  long» ;  a.  iridis.  '  A.  ethmoidalis  posterior. 
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h.  The  Anterior  efhxnoid'al  artery^  enters  the  corresponding  foramen, 
and  gives  ofif  a  menin'geal  branch'  to  the  dnra  mater,  and  the  anterior 
nasal  artery,'  which  enters  the  nose,  through  the  most  anterior  of  the 
foramina  of  the  cribriform  plate,  to  be  distributed  to  the  front  put  of 
the  nose  and  the  anterior  ethmoidal  and  frontal  sinoses. 

i.  The  Pal'pebral  arteries^  come  from  the  ophthalmic  at  the  inner 
canthns,  and  are  distributed  one  to  each  eyelid. 

j.  The  Front^al  artery,^  one  of  the  terminal  branches  of  the  ophthal- 
mic, passes  from  the  orbit  at  the  inner  canthus  and  ascends  upon  the 
forehead  beneath  the  muscles,  to  which  and  the  skin  it  is  distributed. 

k.  The  Xa'sal  artery/  the  remaining  branch  of  the  ophthalmic,  passes 
from  the  orbit  above  the  internal  palpebral  ligament,  and  descends  upon 
the  bridge  of  the  nose,  where  it  anastomoses  with  the  angular  artery. 

2.  The  Posterior  Conununioating  'artery^  is  a  small  branch  of  the 
internal  carotid  proceeding  backward  at  the  side  of  the  infnndibulum  to 
join  the  posterior  cerebral  artery. 

3.  The  Cho'roid  artery,^  the  smallest  branch  of  the  internal  carotid, 
ascends  on  the  outer  side  of  the  cerebral  crus,  and  enters  the  descending 
horn  of  the  lateral  ventricle  to  be  distributed  to  the  choroid  plexus. 

4.  The  Anterior  Cer'ebral  artery,'  a  terminal  branch  of  the  internal 
carotid,  ascends  the  longitudinal  fissure  of  the  cerebrum,  across  which  it 
is  connected  with  the  corresponding  artery  of  the  other  side,  by  a  trunk 
not  more  than  a  line  or  two  long,  called  the  anterior  Gommnnieating 
artery.*®  It  then  turns  over  the  front  of  the  corpus  callosum,  and  runs 
backward  between  this  and  the  cerebral  hemisphere,  in  its  course  giring 
off  numerous  branches,  and  anastomosing  with  the  posterior  cerebral 
artery. 

5.  The  Middle  Cer'ebral  artery,"  the  remaining  branch  of  the  internal 
carotid,  ascends  the  fissure  separating  the  anterior  and  middle  cerebral 
lobes,  and  divides  into  branches  which  supply  the  latter. 

1  A.  cthmoidalis  anterior.  <  A.  nasalis;  a.  dorsalis  nasL 

'^  A.  meningea  anterior.  f  A.  communicans    posterior;    a.  c. 

'  A.  nasalis  anterior.  WiUisii. 

*  A.  palpebrales ;  a.  palpebrals  inter-  »  A.  choroidea. 

na  superior  et  inferior.    These  form  with  •  A.  cerebri  anterior;  a.  corporis  cil- 

the  palpebral  branches  of  the  lachrymal  losi. 

artery  the  arcus  tarseus  superior  and  in-  lo  A.  communioans  anterior, 

ferior.  "  A.  cerebri  media;  a.  c.  transrerta;  a. 

^  A.  frontalis ;  a.  supra-orbitalis.  fossae  Sylvil ;  a.  Sylviana. 
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THE  SUBCLAVIAN  ARTERIES. 

The  Eight  Subola'Tiaii  artery^  springs  from  the  innominate  artery, 
and  coryes  outwardly  to  the  interval  of  the  anterior  and  middle  scalene 
muscles,  between  which  it  passes  over  the  first  rib  and  assumes  the  name 
of  axillary  artery.  It  commences  opposite  the  right  stemo-clavicular 
articulation ;  and  is  in  relation  in  front  with  the  union  of  the  internal 
JQgular  and  subclavian  veins,  and  is  crossed  in  the  same  position  by  the 
pneumogastric  nerve.  Behind  and  above  it  are  the  brachial  plexus  and 
the  great  sympathetic  nerve. 

The  Left  Subcla'yian  artery'  is  the  third  vessel  arising  in  succession 
firom  the  summit  of  the  aortic  arch.  In  consequence  of  its  direct  origin 
from  the  latter,  it  is  longer  than  the  right  subclavian,  and  is  also  more 
deeply  situated.  It  ascends  vertically  to  a  distance  equal  with  the  length 
of  the  innominate  artery,  and  then  pursues  a  similar  course  to  the  right 
subclavian.  Its  ascending  portion  is  in  relation  with  the  left  common 
carotid  and  the  trachea  on  its  right ;  and  it  has  the  pneumogastric  nerve 
in  front 

In  the  rare  cases  in  which  the  innominate  artery  is  represented  by  its 
ordinary  divisions,  the  right  subclavian  commonly  springs  from  the  arch 
of  the  aorta  after  all  the  other  branches,  and  reaches  its  usual  destina- 
tion by  passing  to  the  right  side  between  the  oesophagus  and  the  cervi- 
cal vertebrse. 

No  branches  are  given  off  by  the  ascending  portion  of  the  left  subcla- 
vian artery,  but  in  the  subsequent  part  of  its  course,  as  in  the  case  of 
the  right  subclavian,  the  following  arise  : — 

1.  Vertebral  artery. 

2.  Thyroid  axis. 

3.  Inferior  thyroid  artery. 

4.  Supra-scapular  artery. 

6.  Transverse  cervical  artery. 

6.  Ascending  cervical  artery. 

7.  Internal  mammary  artery. 

8.  Superior  intercostal  artery. 

I.  The  Vert'ehral  artery,'  the  largest  branch  of  the  subclavian, 
passes  behind  the  common  carotid  artery,  and  enters  the  foramen  in  the 
transverse  process  of  the  sixth  cervical  vertebra.     Ascending  through 

^  A.  Bubolaria  dextra.  *  A.  subolavia  sinistra. 

'  A.  yertebralis ;  posUrior  cerebral  artery. 
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the  foramina  of  the  other  transverse  processes,  it  winds  backward  around 
the  upper  articular  process  of  the  atlas,  perforates  the  dura  mater,  and 
enters  the  cranium  through  the  occipital  foramen.  It  then  proceeds  up- 
ward and  forward,  turns  around  the  side  of  the  medalla  oblongata,  and 
converges  to  join  its  fellow  at  the  lower  border  of  the  pons,  forming  bj 
this  conjunction  the  basilar  artery.  Occasionally  the  vertebral  artery 
arises  directly  from  the  arch  of  the  aorta,  especially  the  left  one. 
The  branches  of  the  vertebral  artery  are  as  follow : — 

a.  Muscular  branches. 
5.  Spinal  branches. 

c.  Posterior  meningeal  artery. 

d.  Posterior  spinal  artery. 

e.  Anterior  spinal  artery. 

/.  Inferior  cerebellar  arteries. 

a.  The  Muscular  branches,^  derived  from  the  vertebral  artery  in  the 
neck,  are  small  vessels  which  supply  the  muscles  attached  to  the  cervical 
transverse  processes. 

b.  The  Spinal  branches,'  also  derived  from  the  vertebral  artery  in  the 
neck,  are  small  vessels  which  pass  through  the  neighboring  intervertebnl 
foramina  to  supply  the  spinal  cord  and  its  membranes. 

c.  The  Posterior  menin'geal  arterjr*  is  given  off  between  the  atlas 
and  occipital  foramen,  and  passes  through  the  latter  to  the  dura  mater 
of  the  cerebellar  fossa. 

d.  The  Posterior  spi'nal  artery/  the  first  branch  of  the  vertebral 
within  the  cranium,  descends  on  the  posterior  surface  of  the  spinal  cord, 
anastomosing  in  its  course  with  the  spinal  branches  derived  from  the 
vertebral  artery  in  the  neck. 

e.  The  Inferior  cerebellar  arteries,^  usually  two  in  number,  wind 
around  the  upper  part  of  the  medulla  oblongata  to  the  under  surface  of 
the  cerebellum,  to  which  they  are  distributed. 

/.  The  Anterior  spi'nal  artery,*  the  last  branch  of  the  vertebral, 
unites  with  its  fellow  of  the  opposite  side  in  front  of  the  medulla 
oblongata,  and  the  common  vessel  thus  formed  descends  in  a  tortuous 
manner  in  front  of  the  spinal  cord,  to  which  it  is  distributed* 

The  Bas^ilar  artery,^  formed  by  the  union  of  the  two  vertebrals,  rests 


*  Rami  musculares.  posterior  and  anterior;  inferior  cerebel- 
'  Rami  spinales.  louB  arteries. 

'  A.  meningea  posterior.  *  A.  spinalis  anterior ;  ant  median  ar- 

*  A.  spinalis  posterior ;  posterior  me-  tery. 

dian  artery.  f  A.  basilaris;   a.  oenricalis;  a.  meso- 

^  A.  cerebelli  inferiores;  a.  o.  inferior  cephalioa. 
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in  the  median  tanow  of  the  pons,  to  which  it  giyes  small  branches, 
besides  sending  off  the  following  in  pairs  : — 

a.  Internal  auditory  arteries. 

b.  Superior  cerebellar  arteries. 

c.  Posterior  cerebellar  arteries. 

a.  The  Internal  and'itory  artery^  is  a  small  yessel  which  accompa- 
nies the  auditory  nerve  in  the  corresponding  meatus,  and  is  distributed, 
in  company  with  the  nerve,  to  the  labyrinth. 

5.  The  Superior  cerebellar  artery'  passes  outwardly  at  the  fore  part 
of  the  pons  to  the  upper  surface  of  the  cerebellum,  to  which  it  is  dis- 
tributed. 

c.  The  Posterior  oar^abral  artery*  results  f^om  the  division  of  the 
basilar  artery.  Diverging  from  its  fellow  of  the  opposite  side,  it  receives 
the  posterior  communicating  artery  from  the  internal  carotid,  and  winds 
around  the  cerebral  cms  outward  and  backward  to  the  under  part  of  the 
posterior  lobe  of  the  cerebrum.  In  this  position  it  divides  into  many 
branches,  supplying  the  latter  and  anastomosing  with  the  other  cerebral 
arteries. 

In  the  early  part  of  its  course,  the  posterior  cerebral  artery  sends  a 
small  branch^  beneath  the  back  part  of  the  corpus  callosum  to  the  inter- 
posed velum  of  the  pia  mater  and  the  choroid  plexus. 

The  union  of  the  anterior  cerebral  arteries  by  the  anterior  communi- 
cating artery,  and  the  union  of  the  internal  carotids  with  the  posterior 
cerebrals  by  the  posterior  communicating  artery,  produce  together  an  ar- 
terial circle  at  the  base  of  the  brain,  around  the  position  of  the  pituitary 
fossa.  This  remarkable  series  of  anastomoses,  known  as  the  circle  of 
Willis,*  associates  the  circulating  currents  of  the  internal  carotid  and 
yertebral  arteries  in  such  a  manner  that  if  any  one  of  these  vessels 
becomes  obstructed,  those  remaining  are  still  able  to  convey  blood  to  all 
parts  of  the  brain. 

2.  The  Thy'roid  axis*  is  a  short,  thick  vessel  springing  from  the  fore 
part  of  the  subclavian  artery  near  the  anterior  scalene  muscle.  Imme- 
diately after  its  origin  it  divides  into  the  inferior  thyroid,  supra-scapular, 
transverse  cervical,  and  ascending  cerrical  arteries.   Occasionally  another 

1  A.  auditiya  mt«ma.  *  A.  ohoroidea  posterior. 

'  A.  cerebelli  superior ;  superior  cere-         .^  Circulus  arteriosus  Willisii ;  arterial 
beUous  artery.  hexagon. 

•  A.  cerebri  posterior ;  a.  profunda  ce-  •  Truncus  thyro-cervioalis ;  a.  thyroi- 

rebri ;  a.  cerebri  inferior.  dea  inferior 

24 
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branch  comes  from  the  axis ;  and  any  of  the  branches  indicated  mtj 
arise  independently  from  the  subclavian  artery. 

3.  The  Inferior  Thy'roid  artery^  ascends  obliquely  behind  the  com- 
mon carotid  to  the  lower  part  of  the  thyroid  body,  to  which  it  is  distrib- 
uted, anastomosing  freely  with  the  superior  thyroid.  It  likewise  gives 
small  branches  to  the  trachea,  larynx,  and  odsophagus. 

4.  The  Supra-scap'ular  artery'  passes  outwardly  behind  the  claTicle 
and  between  the  stemo-mastoid  and  scalene  muscles  to  the  upper  border 
of  the  scapula,  over  which  it  turns  to  the  supra-spinous  fossa.  In  thii 
it  lies  close  to  the  bone,  and  is  chiefly  spent  on  the  supra-spinous  muscle. 
In  its  course  it  gives  a  small  branch'  to  the  subcutaneous  surface  of  the 
acromion ;  and  a  larger  branch  descends  behind  the  neck  of  the  scapols 
to  the  infra-spinous  muscle. 

Occasionally  the  supra-scapular  comes  directly  from  the  subclaviaa 
artery,  or  from  some  of  its  other  branches  ;  and  sometimes  it  arises  from 
the  axillary  artery. 

5.  The  Transverse  Cer'vioal  artery^  passes  outwardly  above  and  par- 
allel to  the  preceding,  and  crosses  the  scalene  muscles  and  brachial 
plexus  of  nerves  beneath  the  trapezius  muscle  to  the  upper  angle  of  the 
scapula.  Occasionally  it  is  a  branch  directly  of  the  subclavian  artery; 
and  it  divides  into  the  following  branches  : — 

a.  Superior  cervical  artery. 

b.  Posterior  scapular  artery. 

a.  The  Superficial  oer'vioal  artery,'  often  a  branch  of  the  ascending 
cervical,  passes  upwardly  beneath  the  outer  border  of  the  trapezius 
muscle,  and  supplies  this,  the  elevator  of  the  scapular  angle,  the  stemo- 
mastoid  muscle,  the  contiguous  lymphatic  glands,  and  the  skin. 

b.  The  Posterior  soap^ular  artery*  descends  along  the  base  of  tiie 
scapula  under  the  rhomboid  muscle,  and  supplies  this,  the  great  serrated, 
and  latissimus  muscles,  and  anastomoses  with  the  supra-  and  subscapular 
arteries. 


^  A.  thyroidea  inferior ;   ramus  thy-  *  A.  transyersa  cenricis,  or  colli ;  a. 

reoidesB  thyroideus.  cerrico-Bcapularifl. 

'  A.  supra-scapularis  ;    a.  transversa  ^  A.  superficialis  cerricis ;  a.  oerricalis 

scapulaB ;  ramus  transTersus  soapularis.  posterior. 

'  Ramus  acromialis ;  r.  supra-aoromi-  <  A.  scapularis  posterioris ;  a.  doraalis 

alls.  scapulse. 
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6.  The  Aseending  Car^yioal  artery,^  a  small  ressel  deriyed  from  the 
thyroid  axis,  or  the  inferior  thyroid  artery,  or  less  frequently  from  one 
of  the  other  branches  of  the  subclavian,  passes  up  the  neck  In  front  of  the 
origin  of  the  scalene  muscles,  to  which,  and  other  contiguous  muscles, 
and  the  lymphatic  glands,  it  is  distributed. 

7.  The  Intemal  Mam'mary  artery'  is  given  from  the  subclavian,  op- 
posite the  thyroid  axis.  It  descends  behind  the  clavicle  and  costal  car- 
tilages, a  short  distance  from  the  sternum,  and  near  the  lower  end  of  the 
latter  divides  into  the  musculo-phrenic  and  superior  epigastric  arteries. 
The  branches  derived  from  this  vessel  in  its  course,  together  with  the 
terminal  ones,  are  as  follow : — 

a.  Mediastinal  arteries. 

b.  Superior  phrenic  arteries. 

c.  Perforating  arteries. 

(/.  Anterior  intercostal  arteries, 
c.  Musculo-phrenic  artery. 
/.  Superior  epigastric  artery. 

a.  The  Medias'tiiial  arteries'  are  minute  branches  supplying  the  parts 
of  the  anterior  mediastinal  space,  including  the  thymus  gland,  bronchus, 
pericardium,  pleura,  stemo-costal  muscle,  and  sternum. 

b.  The  Superior  phren'io  artery^  is  a  thread-like  vessel  descending  in 
company  with  the  phrenic  nerve  to  the  diaphragm. 

c.  The  Perforatixig  arteries^  consist  of  five  or  six  small  vessels  per- 
forating the  corresponding  upper  intercostal  spaces  near  the  sternum,  to 
supply  the  origin  of  the  great  pectoral  muscle  and  the  contiguous  skin. 
In  the  female,  the  intermediate  three  or  four  vessels  are  larger  than  in 
the  male,  and  contribute  to  supply  the  mammary  gland.  During  lacta- 
tion they  increase  in  size. 

d.  The  Anterior  interoos'tal  arteries,*  usually  two  in  each  intercostal 
space,  arise  together  from  the  mammary,  or  separately,  or  in  common 
with  the  perforating  arteries.  Proceeding  outwardly  in  the  upper  five 
or  six  intercostal  spaces,  they  anastomose  with  the  aortic  intercostal 
arteries,  and  supply  the  intercostal  and  pectoral  muscles,  the  mammary 
gland,  and  the  skin. 

^  A.  cerricalis  ascendens ;  a.  c.  ante-  chialis  anterior,  pericardiacsD,  et  ster- 

rior :  a.  dorsalis  suprema ;    ramus  thy-  nales. 

roide»  ascendens.  *  A.  phrenica  superior ;  a.  pericardia- 

*  A.  mammaria  interna ;  a.  stemalis ;  co-phrenioa. 

a.  substemalis ;  a.  thoraoica  interna.  ^  A.  perforantes  et  mammariee  ezter- 

'  A.  mediastinicee ;  a.  thymicee,  bron-  nso ;  mammary  arteries. 

*  A.  intercostales  anteriores. 
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e.  The  Sns'colo-pltreii'io  artery,'  the  oater  of  the  tenniiial  pdref 
branches  of  the  mammary  artery,  inclines  downward  and  outward  Iwhhul 
the  costal  cartilages  of  the  lower  riljs  to  the  last  intercostal  space,  b 
its  conrae  it  gives  branches  to  the  lower  five  intercostal  spaces  and  to  lie 
attachments  of  the  liiaphrafrni  and  alidominal  musoles. 

/.  The  Superior  epigas'trie  artery'  continues  in  the  direction  of  the 
mammary  artery  to  tlie  abdominal  parictes  back  of  the  straight  mosck, 
to  which  it  is  mainly  distribntcd,  auostoraosing  also  with  the  epigastric 
branch  of  the  external  iliac  artery,  and  with  others  supplying  the  abdem- 
inal  walls. 

8.  The  Superior  IntercoB'tal  artery*  arises  from  the  back  part  of  llif 
snbclavian,  descends  in  front  of  the  neck  of  the  first  rib,  and  divides  inlo 
two  branches,  which  supply  the  first  pair  of  intercostal  spaces. 

9.  The  Profound  Cer'rical  artery,'  frcqnently  originating  in  comnon 
with  the  preceding  vessel,  penetrates  beneath  the  transverse  process  of 
the  last  cervical  vertebra  to  the  back  of  the  neck,  where  it  asceodi 
between  the  transverse  and  spinons  processes  to  supply  the  contiguous 


THE  AXILLARY  ARTERY. 


fi^^i^ 


The  Ax'iUary  artery"  is  the  continuation  of  the  subclavian  from  tb 
enter  border  of  the  first  rib  to  the  lower  margin  of  the  axilla,  after 
which  it  assumes  the  name  of  brachial  artery.  In  its  course  through  Uie 
armpit  it  rests  on  the  great  serrated,  subscapular,  latissimus.  and  greater 
terete  muscles,  and  is  under  cover  of  the  pectoral  muscles.  In  front  of  it 
18  the  axillary  vein ;  and  the  brachial  plexus  at  first  is  behind,  and  after- 
wards surrounds  it. 

The  most  important  deviation  from  the  ordinary  arrangement  of  ibe 
axillary  artery  consists  in  its  givingoffalarge  branch,  which  correspondj 
with  the  radial  artery  of  the  forearm,  or  less  frequently,  with  the  ntuar 
artery,  or  rarely  with  the  interosseous  artery.  In  some  in^anccs  the 
large  branch  is  the  common  source  of  several  or  all  of  the  smaller  on«. 
commonly  derived  separately  from  the  axillary  and  brachial  arteries. 

Besides  several  small  and  inconstant  twigs"  to  the  contiguous  mnacles 


'  A.  muBculo-phrcnica.  poalorior  ;  n.  IraasverBalis  colli;  «.  Ut- 

"  A.  epigaatrici  aujierior.  cbelo-oerviciilis. 

'  A.  iDterDoslalls  superior,  or  eupre-  '  A.  Kxillnria. 

a ;  a.  1.  HUbcUvia.  *  Muscular  bnnches  and  aiillmr;  ilii'- 

'   A.  profundi!  corvicis;   ft.  cervicslia      racic  nrter; ;   a.  thoncieft  iiXiUarUi  »' 
ataria;  s,  uIlimR  tboracicBrum. 
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and  lymphatic  glands  of  the  armpit,  the  axillary  artery  nsnally  gires  off 
in  SDCceftBion  the  following  branches : — 

1.  Superior  thoracic  artery. 

2.  Acromial  thoracic  artery. 

3.  LoDg  thoracic  artery. 
i.  SabBcapalar  arterj. 

5.  Anterior  circnmfles  artery. 

6.  Posterior  circnmflez  artery. 

1.  The  Superior  Tborae'ie  artflry,'  sometimes  substituted  by  two 
branches,  aod  f^quently 
arising  in  common  with 
the  succeeding  artery, 
passes  between  the  snb- 
clavian  and  small  pectoral 
muscles  to  supply  the  lat- 
ter, the  great  pectoral 
muscle,  and  the  mammary 
gland. 

S.  The  Acro'mial  Tho- 
rao'io  artery*  ascends  to 
the  space  abore  the  small 
pectoral  muscle,  and  di- 
Tides  into  branches,  which 
sopply  the  pectoral  and 
deltoid  muscles,  the  ehonl- 
der  joint,  and  the  anbcu- 
taneons  surface  of  the 
acromion.  In  the  latter 
position  it  anastomoses 
with  branches  of  the  sn- 
pra-Bcapnlar  artery,  forming  together  a  fine  vascnlar  net* 

3.  The  Long  Thorao'io  artery*  descends  along  the  small  pectoral 
mnscle,  and  is  distriboted  to  the  mammary  gland,  both  pectoral,  and  the 
great  serrated  muscles. 


Vmr  UT  TBI  lULuiT  AITUT,  portloHi  of  the  pgctonl  ud  dil- 
toLd  miucln  nmoTed.  1^  bxLlluy  Atttry^  %  idprriot  tbondc: 
3,  BcrouiJal  tboncic;  i,  Loogtbomdc;  ft,  nbaHpalari  A,  utcrior 
circDmDu ;  7,  po*t*r1«  dreonOu ;  8,bimchUl  titaj ;  V,  niperlor 


'  A.  thoncioa  ■ 
HDperior  ;  finit  Ihoraoia  srterjr. 

*  A.  thoraciaa  Bcromislia ;  a.  t.  hume- 
raliB;  a.  acromisliB ;  external  Boapular, 
or  third  thoracia  arterj. 


'  Rete  acromiale. 

*  A.  Ihoracica  longa;  a.  t.  Inferior: 
.  externa  inferior;  a.  maminarla  exte 
la;  second  111 oracio  artery. 
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4.  The  SubBcap'nlar  artery^^  the  largest  branch  of  the  azillaij,  de- 
scends along  the  onter  border  of  the  scapala,  and  is  distribnted  to  the 
subscapular,  great  serrated,  greater  terete,  and  latissimns  mofldes.  In 
its  coarse  it  gives  off  a  large  branch,  as  follows : — 

a.  The  Dorsal  soap'nlar  artery.* — This  passes  between  the  greater 
terete  and  subscapular  muscles  around  the  outer  border  of  the  scapula 
to  the  infra-spinous  fossa,  to  the  muscle  of  which  it  is  distributed,  and 
anastomoses  with  the  supra-  and  posterior  scapular  arteries. 

5.  The  Anterior  Ciromn'flex  artery*  is  a  small  branch  winding  for- 
ward and  outward  around  the  humerus  below  its  tuberosities,  sapplying 
the  shoulder  joint  and  inosculating  with  the  succeeding  artery. 

6.  The  Posterior  Circnm'flex  artery/  much  larger  than  the  preceding, 
turns  backward  between  the  triceps  extensor  and  the  hnmems  to  the 
deltoid  muscle,  which  it  supplies,  also  giving  branches  to  the  shoulder 
joint,  and  anastomosing  with  the  anterior  circumflex,  the  supra-scapular, 
and  acromial  thoracic  arteries. 

THE  BRACHIAL  ARTERY. 

The  Branchial  artery,'  the  continuation  of  the  axillary,  extends  finom 
the  outer  border  of  the  axilla  along  the  inner  side  of  the  arm.  It  com- 
mences opposite  the  tendons  of  insertion  of  the  latissimns  and  greater 
terete  muscles,  and,  about  a  finger's-breadth  below  the  bend  of  the  elbow 
joint,  divides  into  the  radial  and  ulnar  arteries.  In  its  coarse  it  lies  on 
the  coraco-brachial,  triceps  extensor,  and  brachial  muscles.  The  median 
nerve  is  at  first  on  its  outer  side,  and  then  crosses  in  front  to  its  inner 
side.  The  ulnar  nerve  is  in  the  latter  position,  but  gradually  diverges  in 
approaching  the  elbow. 

The  brachial  artery  is  accompanied  by  two  companion  veins,  which  lie 
in  close  contact  with  it ;  and  the  basilic  vein  is  placed  over  it  In  nearly 
its  whole  length  it  is  only  covered  by  the  brachial  fascia  and  skin,  and  in 
an  operation  may  readily  be  exposed  without  cutting  the  neighboring 
muscles.  In  front  of  the  elbow  joint  it  dips  between  the  terete  pronator 
and  long  supinator,  and  is  covered  by  the  offset  from  the  tendon  of 
the  biceps  flexor  to  the  fascia  of  the  forearm. 


^  A.  subscapularis ;  a.  scapularis  infe-  '  A.  circumflexa  anterior;  a.  articula- 

rior ;  a.  s.  communis ;  a.  s.  intcmus ;  a.  ris  anterior, 

thoracica  axillaris,  or  alaris.  *  A.  circumflexa  posterior;  a.  articu- 

'  A.  dorsalis  scapulae  ;  a.  circumflexa  laris  posterior, 

scapulas.  ^  A.  brachialis ;  a.  humeralis. 
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As  an  important  vftriation  from  the  ordinary  arrangement  of  th« 
brachial  artery,  it  may  divide  into  its  two  principal  branches  in  any  posi- 
tion along  the  arm. 

The  number  of  branches  of  the  *■"*■  -^^■ 

brachial  artery  and  the  order  of 
their  BDCceseion  is  varisble,  bat 
nsnally  they  will  be  found  to  ac- 
cord with  the  following  series: — 

1.  Saperior  profoDnd  artery. 

2.  Inrerior  profound  artery. 

3.  Medullary  artery. 

4.  Mnscnlar  BilerieB. 

5.  Annstomotic  Krtery. 

6.  Radial  artery. 

7.  Ulnar  artery. 

1.  The  Baperior  Frofousd  ar- 
tery,' the  largest  branch  of  the 
brachial  except  its  ultimate  divi- 
sions, accompanies  the  musculo- 
spiral  nerve  between  the  triceps 
extensor  and  the  hnmerns  to  the 
outer  part  of  the  arm,  where  it  de- 
scends between  the  long  supinator 
and  brachial  moscJe  to  the  elbow. 
In  its  conrse  it  supplies  the  coraco- 
brachial, triceps  exteosor,  brachial, 
and  long  sapinator  muscles,  and  at 
the  elbow  anastomoses  with  the 
radial,  interosseons  and  ulnar  re- 
current, the  inferior  profound,  and 
anastomotic  arteries. 

2.  The  Inferior  Frofbnnd  ar- 
torj,*  a  small  vessel  from  near  the 
middle  of  the  brachial,  descends  along  the  inner  side  of  the  triceps  ex- 
tensor, in  company  with  the  ninar  nerve,  to  the  interval  of  the  internal 
condyle  and  olecranon.  It  supplies  the  brachial  muscle,  and  anastomoses 
with  the  nlnar  recnrrent  and  anastomotic  arteries. 

'  A.  profunila  superior ;    a.  p.  major  '  A.  profunda  inferior :    a.  p.  minor  : 

humeri;    a.  p.  braebji;   a.  collateraliB  a.   coUateralia  prima;    a.  e.   superior; 

magna:  a.  e.  eitema:  a.  spiralii ;  great  large  communicating  ulnar  artery ;  pro- 

muacular  artery  of  the  arm.  funda-ulnar  artery. 
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H  3.  The  Hed'uUaiy  artery,'  a  small  vessel  from  near  the  middle  of  the 

I  brachial,  or  frum  one  of  its  other  branches,  proceeds  through  ihe  nedil- 

H  lary  foramen  of  the  humerus  to  the  marrow,  whicL  it  auppliea. 

H  4.  The  HuBcnlar  axteriei'  consist  of  several  small  branches  to  Hit 

I  coraco-brachiul,  biceps  flexor,  triceps  extensor,  and  bracliial  mascJDa. 

^^^^L  5.  The  Anastomot'ic  artery,'  from  the  lower  part  of  the  bnchi&l. 
^^^^H  descends  to  the  internal  condyle,  and  there  anastomoses  with  the  nkur 
^^^^r   recurrent  and  profoorid  arteries. 

H  The  anastomotic  and  profound  branches  of  the  brachial  artery  fnrni, 

H  with  the  recarrent  branches  of  the  radial,  ulnar,  and  interosseous  artcrifs 

■  a  fine  vascular  net,'  which  envelops  and  supplies  the  elbow  joint  and 
I  the  spongy  extremities  of  the  bones. 

I  THE  RADIAL  AETERY.  || 

I  The  Ba'dial  artery,'  the  Biualler  of  the  nllimate  divisions  of  the  bra- 

Y  chinl,  from  its  direction  appears  as  if  it  were  a  continuation  of  the  latter. 

I  It  proceeds  along  the  onter  side  of  the  front  of  the  forearm,  between  thr 

I     ■  long  supinator  and  radio-carpal  flexor  to  the  lower  end  of  the  radini. 

L  It  then  turns  around  the  outer  side  of  the  wrist  beneath  the  esteMoi 

■  tendons  of  the  thumb,  to  the  back  of  the  carpus,  where,  reaching  the 
W  interval  of  the  first  pair  of  metacarpal  bones,  it  peuetroles  to  the  palm 
"  of  the  hand,  and  ends  In  the  deep  palmar  arch. 

In  the  early  part  of  its  course  it  resta  on  the  tendon  of  the  biceps 
flexor  and  the  insertion  of  the  round  pronator,  and  is  overlapped  by  the 
fleshy  part  of  the  long  supinator.  Subsequently  it  rests  on  the  long 
flexor  of  the  thumb,  the  quadrate  pronator,  and  the  radius,  and  ii 
covered  alone  by  the  fascia  and  skin.  Near  the  wrist,  during  life,  this 
artery  is  found  very  convenient,  to  determine  the  condition  of  the  circo- 
latioD  as  indicated  by  the  pnlie.  It  is  accompanied  by  a  pair  of  com- 
panion  veins,  and  part  of  the  way  by  the  radial  nerve. 

In  those  cases  in  which  the  radial  artery  is  derived  from  the  brachial 
above  its  ordinary  source,  it  passes  along  the  inner  side  of  the  latter,  uid 
then  crosses  to  its  outer  side.  Reaching  the  elbow,  it  usually  pierces  the 
brachial  fascia,  and  proceeds  between  it  and  the  skin  down  the  ootcr 

'  A.  DUlritia  liunieri.  ausmaguiis:  k.  oollatcraUa  inlcrniu :  l' 

1  Bani  tuuspuUrcs.  o.  ulurtris  Bocund>;  >.  c.  u.  inferior. 

'  A.  anuslomuLica  ;  ramus  onoatauioti-  '  Rcle  urliculitre  cobitL  ^^^^^1 

tudiftlia     k.  extaroa  mt|^^^^^| 

I  J 
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Bide  of  the  forearm ;  or,  less  frequently,  from  the  position  of  the  elbov  it 
pnrsnes  the  ordin&iy  conrae. 

The  branches  of  the  radial  artery  are  as 
foUow:— 

1.  Radial  Tecarreot  artery. 

2.  Mascolar  branches. 

3.  Aoterior  carpal  artery. 

4.  Volar  irtery. 

5.  Posterior  carpal  artery. 

6.  Metacarpal  artery. 

7.  Principe  artery  of  the  thumb. 

8.  Radial  index  artery. 

9.  Deep  palmar  arch. 

1.  The  Ba'dial  Keenr'rent  artery,'  derived 
from  near  the  commencement  of  the  radial, 
ascends  between  the  long  and  short  supinators 
to  the  external  condyle.  It  supplies  the  con- 
tignoas  parts  of  the  sapinator  and  extensor 
maBcles,  and  anastomoses  with  the  superior 
profound  artery. 

S.  The  XhuhIbt  brsnoheB  are  small  vessels 
given  to  the  neighboring  muscles  in  the  course 
of  the  radial  artery. 

3.  The  Anterior  Car'pal  artery'  is  a  small 
branch  from  the  lower  part  of  the  radial,  de- 
scending to  the  front  of  the  radio-carpal  artic- 
ulation, where  It  forms  an  aDastomosis'  with  a   bneUii uttrj ;  s,  uHiomoiic ^ 
mmilar  branch  from  the  ulnar  artery,  and  aup-    '"^[  ^  ™''*'  "I'2^.°7™^ 

plies  the  wrist  joint.  uMnmi;  S.tntirlar  arp>1:  %mtk- 

peiflclnl  ToUr ;  ID,  mnlMrlai  carpkl 

4.  The  Volar  artery,'  very  variable  in  its  b™«'">f<t«»J"«i"--i-rf''^i»i 
sixe  and  arrangement,  is  nsaally  a  small  veasel  at  dh  thumb;  is,  niM  lodai  n- 
derived  from  the  radial  just  before  it  tnms  to  """  '*•  '"*"*'  *^''"-  "•  "■ 
the  back  of  the  carpns.     Descending  in  front 

of  the  ball  of  the  thumb,  it  supplies  the  small  mnscles  of  the  latter,  and 
contribntes  to  form  the  superficial  palmar  arch. 


■  AolcrloT  oarpsl   ar«h;    rete   cupi 
tery  of  the  epicoodyle.  voUre. 

■  A.  carpea  anterior ;  a.  o.  volarii ;  a.  *  A  Buperficialls  toIeb  ;  superHcial  vo- 

radio-carpaliB ;  a.  trans  versa- carpi  anl«-      lar  arterj ;  ramus  Tolsris ;  a.  radio-pal- 
rior.  maris;  external  superficial  artery  of  the 
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5.  The  Posterior  Car'pal  artery'  is  a  small  branch  from  the  posterior 
portion  of  the  radial,  which  crosses  the  back  of,  the  carpne  beneath  the 
extensor  tendons,  to  join  with  a  similar  branch  of  the  ulnar  artery. 
From  this  conjunction*  twigs  supply  the  wrist  joint ;  and  branches^  pro- 
ceed to  the  outer  three  metacarpal  interspaces,  each  diyiding  into  a  pair/ 
which  descend  along  the  contiguous  sides  of  the  backs  of  the  fingers. 

6.  The  Metaoar^pal  artery^  is  a  small  vessel  descending  upon  the 
first  metacarpal  interspace,  and  dividing  into  three  branches/  which  pro- 
ceed along  the  sides  of  the  thumb  and  the  approximate  side  of  the 
index  finger. 

7.  The  Principal  artery  of  the  Thumb*  is  derived  from  the  radial 
just  after  it  reaches  the  palm  of  the  hand.  It  descends  along  the  first 
metacarpal  bone,  and  divides  into  two  digital  arteries,*  which  proceed 
along  the  opposite  sides  of  the  thumb  to  its  extremity. 

8.  The  Ra'dial  Index  artery*  arises  close  to  the  preceding  tod 
descends  along  the  radial  border  of  the  index  finger  to  its  extremity. 

9.  The  Deep  Pal'mar  Arch'*  is  formed  by  the  conjunction  of  the  termi- 
nating portion  of  the  radial  with  the  commnnicatizig  artery  from  the 
ulnar.  It  lies  transversely  across  the  upper  part  of  the  metacarpng, 
beneath  the  flexor  tendons,  and  gives  off  the  following  branches : — 

a.  Recurrent  branches. 
6.  Perforating  branches, 
c.  Interosseous  arteries. 

a.  The  Beourrent  branches"  ascend  and  anastomose  with  the  anterior 
carpal  arteries. 

b.  The  Perforating  branohes^^  pass  through  the  upper  part  of  the  in- 
terosseous spaces  and  join  the  branches  of  the  posterior  carpal  arteries. 

c.  The  Interos^seous  arteries^'  supply  the  corresponding  muscles,  and 
anastomose  with  the  digital  branches  of  the  superficial  palmar  arch. 


^  A.  carpaB  posterior;  a.  c.  dorsalis;  a. 
transversa  carpi-dorsalis ;  a.  dorsalis 
carpi-radialis. 

*  Posterior  carpal  arch ;  rete  carpi 
dorsale ;  r.  carpeum  posterius. 

'  A.  interosseae  dorsales. 

*  A.  digitales  dorsales. 

^  A.  interossea)  dorsalis  prima. 

^  A.  dorsalis  pollicis  et  indicis ;  a.  dor- 
salis pollicis  radialis  et  ulnaris,  et  indi- 
cis radialis. 

'  A.  princeps  pollicis ;  a.  magna  polli- 
cis ;  a.  pollicaris. 


B  A.  Tolaris  pollicis  radialis  and  nlnft- 
ris. 

*  A.  radialis  indicis ;  a.  Tolaris  indicb 
radialis. 

1^  Arcus  palmaris  profundus  ;  a.  Tola- 
ris profundus ;  profound,  or  radial  pal- 
mar arch. 

^^  Rami  recurrentes ;  r.  retrogradi. 

1^  Rami  interossei  perforantes ;  r.  per- 
forantes  superiores. 

^'  A.  interosseae  yolares. 
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THE  ULNAR  ARTERY. 

The  Xn'nar  artery,'  the  second  division  of  the  brachial,  tarns  inwardly 
beneath  the  muscles  springing  from  the  internal  condyle,  and  descends 
on  the  inner  side  of  the  forearm  between  the  alno-carpal  and  superficial 
flexor  of  the  fingers  to  the  wrist.  Passing  over  the  anterior  annular  liga- 
ment at  the  side  of  the  pisiform  bone  to  the  palm  of  the  hand,  it  termin- 
-ates  in  the  formation  of  the  superficial  palmar  arch.  In  the  early  part  of 
its  course  it  resU  on  the  insertion  of  the  brachial  muscle,  and  afterwards 
on  the  deep  flexor  of  the  fingers.  It  is  accompanied  by  two  companion 
veins,  and  in  the  greater  part  of  its  course  by  the  ulnar  nerve. 

In  those  anomalous  instances  in  which  the  ulnar  artery  comes  from  the 
brachial  above  its  ordinary  position,  as  it  approaches  the  elbow  it  in- 
clines inwardly,  and  passes  over  the  heads  of  the  flexor  muscles  instead 
of  beneath  them,  and  then  pursues  the  usual  course  down  the  forearm. 

The  branches  given  from  the  ulnar  artery  are  as  follow  : — 

1.  Ulnar  recurrent  artery. 

2.  Common  interosseoas  artery. 

3.  Muscular  brauches. 

4.  Posterior  carpal  artery. 

5.  Anterior  carpal  artery. 

6.  Communicating  artery. 

7.  Superficial  palmar  arch. 

1.  The  TTlnar  Becur^rent  artery,^  frequently  substituted  by  a  pair  of 
branches,  comes  from  the  ulnar  just  below  the  elbow,  and  ascends  beneath 
the  muscles  arising  from  the  internal  condyle.  It  supplies  the  heads  of 
the  flexor  muscles,  and  anastomoses  with  the  inferior  profound,  anasto- 
motic, and  other  arteries  about  the  elbow  joint. 

2.  The  Common  Interos^seons  artery^  comes  from  the  ulnar  near  the 
tuberosity  of  the  radius,  and  shortly  afterwards  divides  into  the  anterior 
and  posterior  interosseous  arteries.  Occasionally  the  common  interosse- 
ous artery  is  a  branch  of  the  brachial ;  and  when  the  ulnar  artery  de- 
rives its  origin  above  the  usual  position,  the  common  interosseous  and 
radial  arteries  appear  as  the  terminal  divisions  of  the  brachial. 

a.  The  Anterior  interos^seoni  artery*  descends  in  front  of  the  inter- 

>  A.  ulnaris ;  cubital  artery ;  a.  cubi-  '  A.  interossea  communis ;  a  interos- 

tAlis.  sea  antibrachii  communis;  a.  interossea. 

'  A.  recurrens  ulnaris ;   a.  r.  u.  ante-  *  A.  interossea  anterior,  or  interna, 

rior  and  posterior ;  a.  r  epitrochlen ;  a. 
r.  cubitalis  anterior  and  posterior. 
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osseous  membrane  as  far  as  the  quadrate  pronator,  when  it  pierces  the 
former  and  passes  to  the  back  of  the  wrist,  where  it  anastomoses  with 
the  posterior  carpal  arteries.  In  its  course  it  gives  branches  to  the 
neighboring  muscles. 

b.  The  Posterior  interos'seous  artery^  passes  to  the  back  of  the  fore- 
arm through  the  opening  at  the  upper  part  of  the  interosseoos  membrane, 
and  descends  beneath  the  common  extensor  of  the  fingers  to  the  wrist, 
supplying  in  its  course  the  contiguous  muscles,  and  anastomosing  with 
the  anterior  interosseous  and  posterior  carpal  arteries.  At  its  upper' 
part  it  gives  off  the  Interosseous  recur'rent  artery,'  which  ascends  be- 
neath the  short  supinator  and  anconeus  muscles  to  the  interval  of  the 
olecranon  and  external  condyle,  and  anastomoses  with  the  superior  pro- 
found and  radial  recurrent  arteries. 

3.  The  Muscular  branches  of  the  ulnar  artery  are  small  vessels  given 
to  the  neighboring  muscles. 

4.  The  Posterior  Car'pal  artery,'  of  variable  size,  comes  from  the 
lower  part  of  the  ulnar  artery  and  turns  beneath  the  tendon  of  the  uhio- 
carpal  flexor  to  the  back  of  the  wrist.  It  sends  a  metacarpal  branch  to 
the  inner  side  of  the  hand  and  little  finger,  and  terminates  by  joining 
the  corresponding  branch  of  the  radial  artery. 

5.  The  Anterior  Car'pal  artery,^  smaller  than  the  preceding,  passes 
outwardly  to  the  front  of  the  wrist,  where  it  joins  the  anterior  carpal 
branch  of  the  radial  artery. 

6.  The  Communicating  artery^  is  derived  from  the  ulnar  just  after 
passing  the  pisiform  bone,  and  dips  between  the  short  flexor  and  abduc- 
tor of  the  little  finger  to  contribute  in  the  formation  of  the  deep  palmar 
arch. 

7.  The  Superficial  Palmar  aroh,^  the  terminating  portion  of  the  ulnar 
artery,  curves  internally  in  the  palm  of  the  hand,  upon  the  fiexor  tendons 
and  beneath  the  palmar  fascia,  and  joins  the  volar  artery  of  the  radial 
The  branches  given  from  the  arch  are  four  digitals.^ 

^  A.  interossea  posterior,  or  externa;  ^  A.  communicans ;  a.  cubitalis  manus 

a.  perforans  suprema.  profunda. 

'  A.  interossea  recurrens ;  a.  recurrens  ^  Arcus  palmaris  superficialis ;  areas 

olecranea ;  a.  r.  radialis  posterior.  Yolaris  sublimis ;  a.  v.  superficialis ;  rt- 

'  A.  carpea  posterior ;  ramus  dorsalis.  mus  Tolaris  superficialis. 

*  A.  carpea  anterior.  ^  A.  digitales  Tolares;  a.  d.  commones. 
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The  first  Digital  artery  mna  along  the  nlnar  side  of  the  hand  and  little 
finger  to  its  extremity. 
The  remaining  Dig'ital 
arteriM  descend  along 
the  metacarpal  inter- 
spaces, except  the  first,  to 
the  roots  of  the  fingers, 
where  each  divides  into 
two  branches'  which  run 
along  the  CO nti goons  sides 
ofthe  fingers  to  their  tips. 

The  arteries  ofthe  hand 
exhibit  frequent  varia- 
tions in  their  arrange- 
ment. In  some  instances 
the  contribution  ofthe  nl- 
nar  artery  to  the  super- 
ficial arch  is  much  reduced, 
and  that  from  the  radial 
artery  is  in  a  correspond- 
ing degree  increased.  In 
other  instances  the  con- 
tribntions  of  both  are  re-  mH' 
dnced,  even  to  a  want  of 
continuity  in  the  super- 
ficial arch,  and  each  supplies  its  own  side  of  the  hand;  or  the  deep  arch 
is  larger,  and  then  appears  mainly  to  supply  the  hand  and  fingers. 


Inir ;  3.  commDnlatlag  bnoch  with  tba  drep  palmar  trch ;  t, 
iprrHclal  lalniv  urh:  )>,  lupHildiil  ToUr  tntTj:  H,  diflulsr- 
imb',  I.mlUl  InJgi  irtirf;  8,  digital  utoi?  lo 
;  S.comlnan  dlfitil  ulcrfMi  10.  dlgllllll  to  th« 


THOEAOIC  AOHTA. 

The  Thorao'io  Aor'ta'  commenceB  with  the  termination  of  the  arch  of 
the  aorta  on  the  left  side  of  the  third  dorsal  vetrebra.  Descending  on 
the  left  of  the  Tcrtebral  eolnmD,  in  the  lower  part  of  its  course  It  gradu- 
ally inclines  toward  the  median  line,  which  it  nearly  reaches  opposite  the 
last  dorsal  vertebra,  and  there  passes  through  the  aortic  orifice  of  the 
diaphragm  to  assume  the  name  of  abdominal  aorta.  It  is  situated  in 
the  posterior  mediastinal  space  behind  the  pericardium  and  the  root  of 
the  left  lung.  It  is  iu  relation  on  the  right  with  the  tesophf^us,  azygos 
vein,  and  thoracic  duct;  on  the  left  with  the  corresponding  plenra  and 
lung. 

'  Collktcnl  digital  ulcriw.  *  A 
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The  branches  of  the  thoracic  aorta  are  alt  of  Grnall  aize.  and  csS 
ill  successioD,  as  follow: — 

1.  Pericardiac  arteries. 

2.  Bronchial  arleriM. 

3.  (Keopbagcal  arteriea. 

4.  Medin^liaol  arteries. 

5.  Inlercoslal  arleriea. 

1.  The  Ferioar'diac  uteriit' 
consist  of  a  few  Gne  resaels  rami, 
fying  on  the  coDtij^ons  portion  of 
the  pericardiuni. 

2.  The  Bron'chial  arteriea,*  two 

or  throe  ia  nambcr,  occosionall} 
originating  in  one  trnnk,  appl; 
themselves  to  the  bronchi  and  ac- 
compaii}'  them  in  their  ramiGcatioD 
through  the  langs.  SometimeE  the 
right  bronchial  artery  ia  derired 
from  the  corresponding  third  EnUr- 
costal  artery. 

3.  The  Oesophage'al  arteriM,' 

four  or  five  in  number,  supply  lh« 

tesophagiis. 

i.  The    Kedias'tinal    arteriu' 

consist  of  a  utimbcr  of  tine  res- 
Bels  distribnted  oa  the  iieighiwriog 
pleurie  and  lymphatic  glandti. 

5.  The  Int«roos'taI  arteries,'  of 
which  there  are  ten  on  each  side. 
including  the  one  below  the  last 
rib,  come  off  from  the  back  of  the 
aorta  opposite  the  vertebral  bodies. 
Those  of  the  left  side  are  shorter 
than  the  right  ones  in  consequence 
of  the  position  of  the  aorta  on  the 
left  of  the  median  line.    They  paw 


>  A.   perieardiaoie ;     n.    puricurdiacio 
poBlcrioreE. 

'  A.  bronohialea;  a.  b.  posieriorca 
<  A.  ouophageiB. 


3,  thnnda 

C,  rfght  common  ormld;  C,Hsht  idIicIiiiIbd;  T, 

tl  (rtcr;.  &  •D»ll  braneb  oT  Uuannii;  lD,a»- 
IgtAl  uterl»;  11»  LmcTOHnd  «r1flTii4  of  the 
lit  tide;  13,°[tlialtR>i<]f:  13,  pfannlcutcrlM; 

ttj ;  17.  hepALIc  HTtBrj;  19,  HupflrtDr  iDeflsiiterle 

r  wtvrj :  L^  «iiprm.mA]  brt«riBi ;  3D.  tptnoktlc  tr- 

snlfrtc  arterj:  22,  lanibiir 

i;  21,  mlddln  a- 

er«l  ■TEflry.    a.  uirUeorlfl«or  Ih^dlnphngm;  b, 
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from  their  origin  upward  and  outward  to  the  commencement  of  the  inter- 
costal spaces,  and  divide  into  an  anterior  and  a  dorsal  branch. 

a.  The  anterior  branch^  passes  outwardly  beneath  the  pleura,  enters 
between  the  two  intercostal  Muscles,  and  then  runs  along  the  lower  bor- 
der of  the  uppermost  rib.  In  its  course  it  gives  branches  to  the  inter- 
costal, pectoral,  and  great  serrated  muscles ;  a  moderate-sized  one  which 
descends  and  runs  along  the  border  of  the  rib  below ;  and  others  which 
anastomose  with  the  anterior  intercostal  branches  of  the  internal  mam- 
mary artery,  and  the  thoracic  branches  of  the  axillary  artery.  The 
lower  three  of  the  anterior  branches  extend  into  the  abdominal  muscles, 
where  they  anastomose  with  the  epigastric  arteries.  In  the  female,  the 
anterior  branches  from  the  third  to  the  sixth  give  off  considerable  twigs' 
to  supply  the  mammary  gland. 

6.  The  dorsal  branch'  of  the  intercostals,  after  transmitting  a  branch* 
through  the  intervertebral  foramina  to  the  contents  of  the  spinal  canal, 
passes  backward  between  the  transverse  processes  of  the  vertebrae,  and 
is  distributed  to  the  muscles  of  the  back. 

ABDOMINAL  AORTA. 

The  Abdom^inal  Aor^ta^  commences  in  the  termination  of  the  thoracic 
aorta  as  it  emerges  through  the  aortic  orifice  of  the  diaphragm  opposite 
the  last  dorsal  vertebra.  Descending  in  front  of  the  vertebral  column 
with  a  slight  inclination  to  the  left  side,  opposite  the  fourth  lumbar  ver- 
tebra it  divides  into  the  two  common  iliac  arteries.  In  front  it  is  in 
relation  with  the  liver,  splenic  vein,  pancreas,  duodenum,  left  renal  vein 
and  peritoneum ;  and  to  its  right  is  the  inferior  cava,  with  the  right  crus 
of  the  diaphragm,  commencement  of  the  thoracic  duct  and  azygos  vein 
interposed  above. 

The  branches  of  the  abdominal  aorta  are  numerous,  and  many  of  them 
of  large  size.  Four  of  them  are  symmetrical  and  median  in  their  origin ; 
the  others  are  in  pairs.     The  symmetrical  branches  are  as  follow : — 

Cocliac  axis. 

Superior  mesenteric  artery. 
Inferior  mesenteric  artery. 
Middle  sacral  artery. 

The  branches  in  pairs  are  as  follow : — 


^  Ramus  anterior,  or  intercostalis. 
*  Rami  mammarii  ezterni. 
'  R.  dorsalis;  r.  posterior. 


*  R.  spinalis ;  r.  Tertebralis. 
^  Aorta  abdominalis ;  abdominal  por- 
tion of  the  descending  aorta. 
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Phrenic  arteries. 
Bupra-renal  arteries. 
Renal  arteriea. 
Spennatjc  arteries. 
Lambar  arteries. 

THB  OffiLIAC  AXIS. 

The  Cffi'lioo  axis'  is  a  short,  thick  trank,  projecting  forward  from  the 
commcncemeDt  of  the  abdomiDal  aorts.  It  is  in  relation  below  with  the 
pftncrcas,  and  with  the  semilanar  ganglion  on  each  Bide.  It  diridea  into 
three  diverging  brancheB  as  follow: — 

1.  Coronarj  artery. 

2.  Hepatic  artery. 

3.  Splenic  arterj. 


rtornod  npvmnl, and ibnlBC III  lcr<nr  nrtic*;  %tti 
■nophipu ;  8,  T,  B,  dnodtDDi 

ll.hFpulculcrj;  U,  pjVitictrttti;  IB,  gaUriHliuilaiil 
>1  arterjr;  Ifl,  twpUk  utorr  dlTldlnc  iBIo 
tDdlrrtbruicheilbTCbsUvec:  20,  iplc nlc  Brterr ;  lU  podih  indicaM  bdilod  tbaMOBwcb  bj 
nn;  31,  lefl  guUv«pJpUrfc  ut«7;  iX,  iHoeraitlc  faimndi:  33,  guOic  bruKbd;  U,  nptcfc* 
mcBenterlc  arterj,  fmergliie  froDi  balwun  thf  paucnwa  lud  duodenqln. 

1.  The  Cor'onary  artery,'  the  smallest  of  the  divisions  of  the  cteliac 
axis,  turns  npward  and  to  the  left  side  toward  the  cardiac  orifice  of  the 

<  A.  coeliaca;  tripUB  Halleri;  a.  epis-togftstricuB. 

>  A.  coraoariA;  a.  o.  TBolricuU;  a.  c.  t.  siniBtrs;  a.  gaBtrica  m^jor;  a.  g.  siniMra 
superior ;  a.  atomogutrioa. 
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stomach,  and  then  nms  along  its  lesser  cnnratare.  Situated  between 
the  layers  of  the  lesser  omentam,  it  diyides  into  numerous  branches, 
which  supply  the  lower  part  of  the  oesophag^s^  and  both  sides  of  the 
stomach,'  and  anastomose  with  all  the  other  arteries  of  the  latter. 

2.  The  Hepat'ic  artery,'  the  second  in  size  from  the  coeliac  axis,  in- 
clines upwardly  within  the  right  border  of  the  lesser  omentum,  and 
divides  into  two  branches  which  enter  the  transverse  fissure  of  the  liver. 
Behind  it  is  the  portal  vein,  and  to  its  right  the  bile  duct.  Its  branches, 
including  the  terminal  pair,  are  as  follow  : — 

a.  Pyloric  artery. 

b,  Gastro-daodenal  artery. 

c.  Pancreatico-daodenal  artery. 

d.  Right  gastro-epiploic  artery, 
e.  Right  branch. 

/.  Cystic  artery. 
g.  Left  branch. 

a.  The  Pylor^io  artery^  is  a  small  branch  which  turns  downward  and 
runs  along  the  lesser  curvature  of  the  stomach  from  right  to  left,  anasto- 
mosing with  the  coronary  artery. 

b.  The  Oat^tro-duode^nal  artery,'  a  large  branch,  descends  behind  the 
pylorus,  and  divides  into  the  following  two  vessels : — 

c.  The  Panoreat^ico^uode'nal  artery*  passes  between  the  head  of 
the  pancreas  and  the  duodenum,  and  supplies  both  with  branches.^ 

d  The  Kight  gas^tro^piploio  artery^  runs  along  the  greater  curva- 
tnre  of  the  stomach  from  right  to  left,  and  terminates  by  conjunction 
with  the  left  gastro-epiploic.  It  gives  many  branches*  to  both  surfaces 
of  the  stomach  which  anastomose  with  those  from  the  lesser  curvature, 
and  it  also  sends  long  thread-like  vessels^^  downward  to  the  great  omentum. 

e.  The  Kight  branch^^  of  the  hepatic  artery  enters  the  right  side 
of  the  transverse  fissure  of  the  liver,  and  divides  into  two  or  three 
branches,  which  penetrate  into  the  right  lobe  of  the  liver. 

/.  The  Cys'tio  artery,"  a  branch  of  the  preceding,  turns  forward  to 
supply  the  gall-bladder. 

1  Rami  oesophagei  inferiores.  *  Rami  panoreatioi  dextri  and  r.  duode- 

'  Rami  cardiac!  and  gastrici.  nales. 

*  A.  hepatica.  "  A.  gastro-epiploica  dextra ;  a.  coro- 
^  A.  pylorica ;  a.  p.  superior ;  a.  coro-  naria  dextra  inferior ;   a.  c.  Tentriculi, 

naria  dextra ;  a.  o.  Tentriculi ;  a.  gas-      or  gastrioa  dextra  inferior, 
trica  dextra  superior.  •  Rami  gastrici. 

^  A.  gastro-duodenalis.  m  Rami  epiploic!. 

*  A.  panoreatioo-duodenalis.  ii  A.  hepatica  dextra. 
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'*  A.  cystica. 
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g.  The  Left  braneh^  of  the  hepatic  artery,  smaller  than  the  other, 
enters  the  left  of  the  transverse  fissure  to  be  distribated  to  the  corre> 
sponding  lobe  of  the  liyer. 

3.  The  Splen'ic  artery,'  the  largest  branch  of  the  ccellac  axis,  passes 
toward  the  left  side  in  a  tortnons  manner  along  the  upper  border  of  the 
pancreas  to  the  hilns  of  the  spleen.     Its  branches  are  as  follow : — 

a.  Pancreatic  arteries. 

b.  Left  gastro-epiploic  artery. 

c.  Short  gastric  arteries. 

d.  Splenic  branches. 

a.  The  PancreaVic  arteries,'  variable  in  size  and  number,  are  given 
from  the  splenic  in  its  course  along  the  pancreas. 

h.  The  Left  gas'tro-epiploic  artery*  runs  from  left  to  right  along 
the  greater  curvature  of  the  stomach,  and  terminates  by  joining  the  right 
gastro-epiploic,  like  which  it  is  also  distributed. 

c.  The  Short  gas^trio  arteries,'  three  to  six  in  number,  are  directed 
from  the  termination  of  the  splenic  artery,  or  some  of  its  branches,  to 
the  fundus  of  the  stomach,  where  they  anastomose  with  the  other  arteriei 
of  that  organ. 

d  The  Splen^ic  branches,*  five  or  more  in  number,  diverge  from  the 
parent  vessel  and  enter  the  hilus  of  the  spleen. 

THE  SUPERIOR  MESENTERIC  ARTERY. 

The  Superior  Mes^enteric  artery,^  a  large  vessel,  springs  from  the 
front  of  the  aorta  just  below  the  coeliac  axis,  and  supplies  the  small  in- 
testine and  the  right  portion  of  the  large  intestine.  It  descends  behind 
the  pancreas  and  in  front  of  the  duodenum,  and  then  proceeds  withm 
the  mesentery  in  a  curved  line,  at  first  downward  and  to  the  left,  and 
then  toward  the  right  iliac  region,  where  it  inosculates  with  its  own  ileo- 
colic branch. 

The  superior  mesenteric  artery  gives  off  the  following  branches : — 

1.  Duodenal  artery. 

2.  Jejunal  and  ileal  arteries. 

3.  Ileo-colic  artery. 

4.  Right  colic  artery. 

5.  Middle  colic  artery. 

^  A.  hepatica  sinistra.  ^  A.  gastricas  breves;  yasa  brevia. 

'^  A.  splenica ;  a.  lienalis.  *  Rami  splenici ;  r.  lienales. 

^  A.  pancreaticsB.  ^  A.  mesenterica  superior;  a.  mesara- 

*  A.  gastro-epiploica  sinistra:    a.  co-  ica  sup. 
ronaria  sinistra  inferior;  a.  c.  yentriculi, 
or  gastrica  sinistra  inferior. 
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Ijaek  alimg  the  coi 
Fin.  2fiO. 


e  of  the  duoUe- 


.  Tlie  I>iiod«'iial  artery' 
num,  aitj  g'wes  branches 
both  lo  it  anil   the  pan- 
creaa. 


2.  The  Jejn'oal  and 
Il'«al  arteriei,'  fifteen  or 
more  in  number,  diverge 
from  tlie  couvesity  of  the 
parent  vessel,  and  sappl; 
almoHt  the  whole  length 
of  the  small  inteatioe.  Ju 
their  course  within  the 
nesenter}'  they  divide, ami 
the  cDntiguouH  brandies 
CODJoiu  so  as  to  form  a 
series  of  arches.  From  . 
these  spring  forth  k 
greater  u  umber  of  branch - 
«8,  which  subdivide,  and, 
in  the  manner  just  indi- 
cated, form  a  second  se- 
ries of  arches,  and  from 
these  again  a  third  series 
Ib  formed.  Each  series 
of  nrclies  becomes  succea- 
■ivcly  more  numerous  and 

Biiialier,  and  from  the  last  series  originate  a  multitude  of  intestinal 
branches  which  diverge  npon  the  sides  of  the  jejunum  and  ileum,  where 
they  iVeely  anastomose  with  one  another. 

3,  4,  5.  The  Il'eo-colic,'  Bight  Colic,*  and  Viddla  Colic  arteriei* 
arise  in  succession  from  the  right  side  or  concavity  of  the  superior  mes- 
enteric artery.  Each  divides  into  two  branches,  of  which  those  contign- 
ODs,  together  with  the  termination  of  the  parent  vessel  and  the  upper 
branch  of  the  left  colic  ariery,  conjoin  so  as  to  form  four  large  arches. 
Upon  these,  In  the  manner  indicated  in  the  account  of  the  preceding 
arteries,  a  mure  numerous  and  smaller  row  of  arches  is  formed,  from 


'  A.  oolioa  deitn;  k,  a.  U.  niAiliB:  *. 

'  A.  colicft  media:  >.  coliea  daxira  su- 
perior: a.  mesocalicB. 


>  A.  iluoclenalis  inferior;   «■  pFinorea- 
tico-duodsnalia  inferior. 

A.  jejunalei  et  ilete;  ■-  inleKiDalesi 
TasmiDteBlini  teauiii. 

*  A.  iloo-colick;  s.  colic*  deilra  infe- 


which  etD&DRte  many  branches  to  supply  the  termination  of  the  Iliiun, 
the  ciecDiD,  and  tlie  ascending  and  transrerae  colon. 


The  Inferior  Mes'enteric  artery'  Bprings  from  the  front  of  the  unti 
about  two  inches  below  the  EUperior  mesenteric,  and  is  destined  to  np- 
ply  the  descending  cqIob 
and  the  recluio.  It  de- 
scends toward  tlie  left 
iliac  region  and  glTcRoC 
the  following  branchM:— 

1.  Left  colic  artery. 

2.  Sigmoid  artery. 

3.  Superior  hieinorrhoidi] 

1.  The  Left  Col'ic  it 
teT7,'  directed  to  the  left 
side,  di rides  into  two 
branches,  of  which  one 
juins  the  middle  colic  ar- 
tery, and  the  other  join* 
the  sigmoid  artery,  ibns 
contributing  to  form  • 
pair  of  arches.  Upon 
these  a  series  of  irregular 
and  smaller  arches  is 
r  o  m  which 
branches  proceed  to  (he 
ending  colon. 

S.  The  Sig'moid  ar- 
tery' Bometimea  originat- 
1  with  the  former,  and  sometimes  represented  by  two 
branches,  inosculates  with  the  left  colic  and  superior  hEemorrhoidil 
arteries,  thus  producing  arches  from  which  branches  proceed  to  the  sig- 
moid flexure  of  the  colon. 

8.  The  Bnperior  hfemorrlioidal  artery/  the  terminal  portion  of  tit 


'  A,  colica  Binietra;  &■  o.  8,  bu| 
t.  0,  Riniitra  magna  and  media. 
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inferior  mesenteric,  after  anastomosing  with  the  former,  descends  behind 
the  rectum  and  divides  into  two  branches,  distributed  on  the  sides  of 
the  latter,  and  anastomosing  with  the  middle  and  inferior  hemorrhoidal 
arteries. 

THE  MIDDLE  SACRAL  ARTERY. 

The  Middle  Sae'ral  nitery^  is  a  small  vessel  descending  from  behind 
the  bifurcation  of  the  aorta  along  the  middle  of  the  sacrum  and  coccyx. 
It  is  really  a  rudimental  termination  of  the  aorta,  and  appears  as  a 
gradual  prolongation  of  the  latter  in  whales,  snakes,  and  other  animals 
in  which  hinder  extremities  do  not  exist  or  are  feebly  developed  in  com- 
parison with  the  tail.  In  its  course  it  gives  off  branches  which  anasto- 
mose with  the  lateral  sacral  arteries. 


ARTERIES  IN  PAIRS  FROM  THE  ABDOMINAL  AORTA. 

The  Fhrenle  arteries'  are  two  small  vessels  arising  from  the  sides  of 
the  abdominal  aorta  near  the  cceliac  axis,  or  from  the  latter  itself.  Di- 
Terging  on  the  crura  of  the  diaphragm,  the  right  one  passes  behind  and 
to  the  outer  side  of  the  inferior  cava,  while  the  left  one  proceeds  in  like 
manner  in  relation  with  the  oesophagus,  and  both  divide  into  branches 
Bopplying  the  diaphragm,  anastomosing  with  the  phrenic  branches  of 
the  internal  mammary  and  the  terminations  of  the  intercostals. 

In  their  course  they  give  small  branches'  to  the  supra-renal  bodies. 

The  Lnm^bar  arteries^  correspond  very  nearly  with  the  intercostals  in 
their  manner  of  origin,  direction,  and  distribution.  There  are  four  pairs 
of  them,  and  they  cross  the  bodies  of  the  lumbar  vertebrae  beneath  the 
origin  of  the  crura  of  the  diaphragm  and  the  psoas  muscles,  to  the  inter- 
spaces of  the  transverse  processes,  where  they  divide  into  an  anterior 
and  a  posterior  branch. 

The  anterior  branch'  passes  outwardly  behind  the  quadrate  lumbar 
moscle,  ramifies  in  the  broad  abdominal  muscles,  and  anastomoses  with 
the  epigastric  arteries. 

The  posterior  branch,*  after  giving  off  a  spinal  branch,^  through  the 
intervertebral  foramina,  to  the  spinal  cord  and  membranes,  is  distributed 
to  the  muscles  and  skin  of  the  back. 


1  A.  sacralis  media;    a.  8.  anterior;  *  A.  lumbares,  a.  lumbales. 

median  artery  of  the  sacrum.  ^  Ramus  lumbaris,  or  abdominalis. 

'  A.  phrenice :  a.  p.  inferiores,  or  mag-  *  Ramus  dorsalis. 

;  a.  diaphragmaiics.  ^  R.  spinalis. 
'  A.  supra-renales  superiores. 
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The  Snpra-re'nal  arteries^  are  two  small  yessels  coming  from  the 
aorta  on  a  level  with  the  superior  mesenteric  artery,  and  proceed  out- 
ward to  be  distributed  to  the  supra-renal  bodies. 

The  Be'nal  arteries'  are  two  large  vessek  coming  from  the  sides  of 
the  aorta,  a  short  distance  below  the  position  of  the  superior  mesenteric 
artery.  The  right  one  is  usually  a  little  lower  than  the  left  one,  and  is 
longer  in  consequence  of  the  position  of  the  aorta  on  the  left  side  of 
the  vertebral  column.  Passing  directly  outward  and  backward  in  front 
of  the  crura  of  the  diaphragm,  they  divide  into  four  or  five  branches, 
which  enter  the  sinus  of  the  kidney  and  are  distributed  through  the 
organ.  They  also  give  small  branches  to  the  supra-renal  body,'  the  kid- 
ney fat/  and  the  pelvis  and  ureter. 

The  Sperma'tio  arteries^  are  long,  slender  vessels  which  spring  one 
from  each  side  of  the  front  of  the  aorta,  a  short  distance  below  the  renal 
arteries.  Each  descends  outwardly  upon  the  psoas  muscle,  in  company 
with  the  ureter,  but  leaves  the  latter  at  the  brim  of  the  pelvis,  and  pro- 
ceeds to  the  internal  abdominal  ring,  where  it  becomes  one  of  the  con- 
stituents of  the  spermatic  cord,  and  descends  to  be  distributed  to  the 
testicle!  It  gives  fine  twigs  to  the  ureter ;  near  the  testicle,  becomes 
quite  tortuous,  and  gives  branches  to  the  vaginal  tunic  of  the  organ. 

The  Ora'rian  arteries*  of  the  female  correspond  with  those  just  de- 
scribed of  the  male.  They  have  the  same  origin,  and,  likewise,  the  same 
course  as  the  spermatic  arteries  to  the  brim  of  the  pelvis,  after  which 
they  proceed  in  a  tortuous  manner  between  the  folds  of  the  broad  liga- 
ment to  the  ovary,  the  Fallopian  tube,  and  the  uterus. 

THE  COMMON  ILIAC  ARTERIES. 

The  Common  Il'iao  arteries^  are  the  terminal  branches  of  the  abdom- 
inal aorta,  and  are  given  off  opposite  the  body  of  the  fourth  lumbar 
vertebra,  slightly  to  the  left  of  the  median  line.  The  two  vessels  diverge 
on  the  sides  of  the  fifth  lumbar  vertebra ;  and  just  above  the  sacro-Uiac 
symphysis  each  divides  into  the  internal  and  external  iliac  arteries. 


1  A.  supra-renales ;    a.  s.  mediie,    or  '  A.  spermaticse  ;    a.    a.   inteni»;    a. 

aorticsB ;  a.  capsulares ;  a.  atrabilarise.        pneparantes ;  a.  testioulares. 
'  A.  renales;  a.  emulgentes.  «  A.  ovariana;  a.  spermatiea. 

'  A.  supra- renales  inferiores.  7  a.  iliacfo  oommunes:  a.  i.  primitiTB; 

*  A.  adiposes.  primitive  or  primary  iliao  arteries;  a 

pelvicrurales. 


THB   VARCCLAIl  8VSTEM. 


The  common  iliacs  are  aboQt  two  inchas  in  lengtli.  and  are  cohered  by 
the  peritoneum  and  intestines     The  rifcht  one  croBsca  over  both  c 
iliac  veins  as  these  converge  to  (he  inferior  euva. 
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UxJtUt. 

THE  INTERNAL  ILTAC  ARTERY. 


The  Internal  Il'iao  artery'  is  a  short,  stout  reBRcI  which  descends   . 
from  the  common  iline  into  the  pelvis,  the  contents  of  which,  the  bat- 
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locks,  and  the  generatiye  apparatus  it  supplies.     It  extends  in  front  of 
the  sacro-iliac  symphysis  toward  the  great  sacro-sciatic  foramen,  and  di- 
vides into  two  portions,  which  usually  give  off  branches  in  the  following 
order : — 
From  the  posterior  division: — 

1.  Ilio-lumbar  artery. 

2.  Lateral  sacral  arteries. 

3.  Obturator  artery. 

4.  Gluteal  artery. 

From  the  anterior  division: — 

5.  Vesical  arteries. 

6.  Internal  pndic  artery. 

7.  Ischiatic  artery. 

In  addition,  in  the  female  there  come  off  fh>m  the  anterior  dirisioii 
the  uterine  and  vaginal  arteries. 

1.  The  Il'io-lnm'bar  artery^  passes  outward  beneath  the  psoas 
muscle,  and  divides  into  two  branches.  Of  these,  one'  ascends  and  sup- 
plies the  psoas  and  quadrate-lumbar  muscles,  and  anastomoses  with  the 
lumbar  arteries ;  the  other*  crosses  the  iliac  fossa  to  the  crest  of  the 
ilium  and  supplies  the  iliac  muscles,  and  anastomoses  with  the  circumflex 
iliac  artery. 

2.  The  Lateral  Sae'ral  arteries/  usually  two,  sometimes  arising  in 
common,  descend  in  front  of  the  sacral  plexus  of  nerves,  anastomose 
with  the  middle  sacral  artery,  and  supply  the  pyriform,  coccygeal,  and 
anal  elevator  muscles.  Branches  derived  from  these  arteries  enter  the 
sacral  foramina  and  supply  the  contained  nerves  and  membranes,  and  in 
part  pass  out  at  the  posterior  foramina  to  terminate  in  the  neighboring 
muscles  and  skin. 

3.  The  Obtura'tor  artery,'  often  a  branch  of  the  anterior  division  of 
the  internal  iliac,  passes  forward  along  the  side  of  the  pelvis  to  the  ob- 
turator foramen,  through  which  it  emerges  and  divides  into  two  branches. 
Of  these,  the  internal  branch*  is  distributed  to  the  adductor,  pectineal, 
and  gracilis  muscles,  and  anastomoses  with  the  internal  circumflex  artery. 
The  external  branch^  is  distributed  to  the  obturator,  quadrate  femoral, 


^  A.  ilio-lumbaris ;  a.  ilia  parva. 
'  Ramus  ascendens ;  r.  lumbaris. 
'  R.  transversalis ;  r.  iliacus. 
*  A.  sacrales  laterales. 


^  A.  obturatoria;    a.  sub-pubio-femo- 
ralis. 
*  Ramus  intemus ;  r.  anterior. 
^  R.  extemus ;  r.  posterior. 
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and  geminons  muscles,  to  the  hip  Joint,  and  to  the  heads  of  the  flexors 
attached  to  the  tuberosity  of  the  ischium.  Within  the  pelvis  the  obtura- 
tor arterj  gives  small  branches  to  the  iliac,  internal  obturator,  and  anal 
elevator  muscles. 

Frequently  the  obturator  artery  arises,  in  common  with  the  epigastric, 
from  the  termination  of  the  external  iliac  artery,  in  which  cases  it  de- 
scends behind  the  pubis  to  the  obturator  foramen,  Arom  whence  it  pursues 
the  ordinary  course. 

4.  The  Olu'teal  artery,'  the  continuation  of  the  posterior  division  of 
the  internal  iliac,  turns  out  of  the  pelvis  at  the  upper  part  of  the  great 
sacro-sciatic  foramen,  and  divides  into  two  branches.  The  suparfieial 
branch  runs  backward  between  the  middle  and  great  gluteal  muscles, 
which  it  supplies,  together  with  the  skin  of  the  gluteal  and  sacral 
regions.  The  deep  branch  passes  forward  between  the  middle  and  small 
gluteal  muscles,  diverging  into  many  branches,'  which  supply  the  latter 
and  anastomose  with  the  ischiatic  and  circumflex  arteries. 

5.  The  Yes'ical  arteries'  are  generally  two  in  number.  The  snparior 
Tes'ical  artery*  extends  through  the  remains  of  the  umbilical  artery  of 
the  foetus  to  the  side  of  the  urinary  bladder,  to  which  it  is  distributed. 
In  its  course  it  gives  the  deferent  artery  to  the  spermatic  duct,  and  a 
branch  to  the  ureter.  The  inflBrior  ves'ieal  artery^  proceeds  to  the  lower 
part  of  the  bladder,  and  also  supplies  the  prostate  gland  and  seminal 
Tesicles. 

6.  The  Internal  Pu'dio  artery,*  one  of  the  terminal  branches  of  the 
anterior  division  of  the  internal  iliac,  descends  to  the  lower  part  of  the 
great  sacro-sciatic  foramen,  and  thence  passes  from  the  pelvis.  Winding 
around  the  spine  of  the  ischium,  it  again  enters  the  pelvis  through  the 
small  sacro-sciatic  foramen,  ascends  along  the  inner  side  of  the  rami  of 
the  ischium  and  pubis,  and  divides  into  the  cavernous  and  dorsal  arteries 
of  the  penis.    Its  branches,  including  the  terminal  ones,  are  as  follow : — 

a.  Middle  hiemorrhoidal  artery. 

b.  Inferior  hiemorrhoidal  artery. 

c.  Perineal  artery. 

d.  Bulbo-urethral  artery. 
€.  Cavernoiis  artery. 

/.  Dorsal  artery  of  the  penis,  or  clitoris. 

^  A.  glut»a ;  a.  g.  superior ;  a.  iliaca  '  A.  t.  inferior, 

posterior.  *  A.  pudioa  interna ;  a.  pudica ;  a.  pu- 

'  Deep  superior  and  inferior  branches.  denda ;  a.  p.  interna ;  a.  p.  communis ;  a. 

'  A.  vesiov ;  a.  vesicales.  p.  circumflexa ;  a.  hasmorrhoidea  ezier- 

*  A.  T.  superior.  na. 
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.  The  Hiddle  hsmorrhoid'e 


I  artery'  i>rocecHa  from  the  pudic  befiirt 
it  issues  (rom  (lie  pelni, 
UDcl  supplies  the  lower 
port  of  the  rectom,  ilw 
fundus  of  the  bladder,  uid 
the  prosuie  i^luid.  h 
anastomoses  with  th«  m- 
perior  and  inferior  bx- 
niurrhoidal  amriM, 
Sometimes  h  comes  di- 
rectly from  Ihe  Intcnul 
ilinc.  or  it  may  eoine  off 
in  fonimon  with  iho  infe- 
rior vesical  artery. 

6.  The  InfiaTior  faamiok 
rhoid'&l  artery*  teaimatl 
branch  which  cornea  from 
the  pudit  after  it  re-enten 
the  peWis,  and  is  dis- 
tributed to  (he  partsabonl 
'-    tlie.n«s. 


>Hl*tlc  liirwntii ;  S,  InterlDT  bEmorrholda: 
1  |»r[n«I  bnnchu  to  ttw  ptrlneum!  a,  ti 
I    Ti  perliHKl  brtDch  lo  Ibe  KniluiB  uiil  ■kin  uT 
*   tmbnl  urtiTiT !  9,  mrmtBat  urterr ;  10,  doTH]  arucy 
psDlt-    (t.  (dinmlty  oT  rha  iMhidiu;  fr.grcawr  fucpVKlt 
VBBbl^  t,  HpfalDctar  of  tlw  ■nm;  d.  |i«lili««l   ItucU,  whir 
'VDTPd  uti  the  uppoiJte  tfilo  «im  totxpoH  tho  ■okL  ulBrKloc  i 


in  1  a.  a.      c.  Tb  e  Perine'al  arteij* 

'j"™^   becomes    EuperGci&l    lij 

ptrin«i:    piercing  thedeep  pmneal 

^'n^'ih!!   fascia,  and  is  dietribQi«d 

to  the  perineum  and  back 

part  of  the  ecrotnm,'  ot 

labia.'  A  branch  crossing 

the  perineum  on  the  tnuu- 

Terse  perineal  muscle,  and  important  in  its  surgical  relations,  is  named 

the  transverse  perineal  artery.* 

d.  The  Bnl'ho-iire'tliral  art«ry,'  (leriTed  from  the  pudic  just  befor* 
its  dirinton,  or  from  one  of  its  terminal  branches,  passes  traDSTur»«lf 
inward,  and  pierces  the  triangular  iigatneut  to  reach  the  bulb  of  lie 
spongy  Iwdy,  which  it  penetrates  to  supply  the  erectile  tissue. 

e.  The  Cav'enioiu  artery,"  a  terminal  branch  of  the  pudic,  nms  » 


'  A.  bromorrhoidalla  media. 
'  X,  biemorrhoidalis  inrerior;  a 

'  A.  peHnoi :  a.  siiperfioialia  pe 
'  A.  BGroiales  posterioren  et  a.  Bi 


'  A.  labialea  pngteriores. 

•  A.  tranHTeriM  perinei. 

'  Ariery  of  tbo  bulb  :  hulbsF  arwiy; 

a.  bxilbosa;  n  biilbu  iirpIhritlUi 

*  A.  caTcriioBB ;  a.  profunda  penU. 
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short  distance  between  the  ramas  of  the  ischiam  and  the  eras  of  the  cav- 
emous  body,  and  enters  this  to  supply  its  erectile  tissue. 

/.  The  Dorsal  artery  of  the  penis,^  or  clitoris,'  the  second  terminal 
diTision  of  the  pudic,  ascends  between  the  pubis  and  cavernous  body  to 
the  back  of  the  latter,  along  which  it  proceeds  to  the  glans.  It  supplies 
the  fibrous  investment  of  the  cavernous  body,  the  glans,  and  the  skin, 
and  anastomoses  with  branches  of  the  bulbo-urethral  and  cavernous 
arteries. 

7.  The  IschiaVie  artery,'  the  remaining  branch  of  the  anterior  divi- 
sion  of  the  internal  iliac,  passes  from  the  pelvis  in  company  with  the 
podic  artery  and  great  sciatic  nerve,  at  the  lower  part  of  the  gpreat 
sacro-sciatic  foramen.  Descending  in  tjie  interval  of  the  tuberosity  of 
the  ischium  and  the  great  trochanter,  covered  by  the  gpreat  gluteal 
muscle,  it  gives  branches  to  the  latter,  the  small  rotators  upon  which  it 
rests,  the  skin  about  the  coccyx,^  the  sciatic  nerve,^  and  hip  joint,  and 
it  anastomoses  with  the  gluteal  and  circumflex  arteries. 

8.  The  TT'terine  artery,*  a  branch  of  the  anterior  division  of  the  in- 
ternal iliac,  sometimes  arising  in  common  with  the  superior  vesical 
artery,  passes  within  the  broad  ligament  and  ascends  in  a  tortuous  man- 
ner to  the  side  of  the  uterus.  It  also  gives  branches  to  the  vagina,  Fal- 
lopian tube,  round  ligament,  and  ovary,  and  anastomoses  with  the  ovarian 
artery. 

9.  The  Yag'inal  artery,^  a  branch  of  the  anterior  division  of  the 
internal  iliac,  sometimes  arising  in  common  with  the  uterine,  inferior 
vesical,  or  middle  hemorrhoidal  artery,  supplies  the  walls  of  the  vagina 
and  the  contiguous  parts  of  the  rectum  and  urinary  bladder. 

THE  EXTERNAL  ILIAC  ARTERY. 

The  External  Il'iae  artery,'  the  second  division  of  the  common  iliac, 
runs  along  the  brim  of  the  pelvis,  resting  against  the  psoas  muscle,  to  the 
femoral  arch,  beneath  which  it  passes  out  to  assume  the  name  of  femoral 
artery.  The  corresponding  iliac  vein  at  first  is  behind  it,  and  afterwards 
to  its  inner  side.  It  gives  off  no  branches  of  importance  until  it  is 
about  passing  under  the  femoral  arch,  when  it  sends  off  the  epigastric 
and  circumflex  iliac  arteries. 

1  A.  dorsalis  penis.  ^  Comes  norris  ischiadici. 

>  A.  d.  cUtoridis.  *  A.  uterina ;  a.  u.  hypogastrioa. 

f  A.  ischiadica ;  a  glutssa  inferior ;  a.  ^  A.  vaginalis, 

sciatica;  a  femoro-poplitea.  *  A.  iliaca  externa;  a.  i.  anterior;  oru- 

*  A.  coccygeae.  ral  artery ;  a.  cruralis;  a.  c.  iliaoa. 
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1.  The  Epigaa'tric  artery'  springs  from  Ihc  fore  part  of  the  external 
iliac,  and  ascends  obliquely  inward,  betweeo  the  peritoDeum  and  Irau- 
Terse  fascia,  to  the  straight  moscle  of  the  abdomen.  Piercing  the  shetlh 
or  this  maacle,  and  ascending  behind  it,  the  artery  mainly  HUpplies  tlu^ 
latter,  and  anastomoses  with  the  termination  or  the  maminnry  artr7, 
In  ilB  course  it  crosses  the  inguinal  canal  and  gives  a  branch'  to  th« 
spermatic  cord.  Subsequently  it  gives  branches  to  the  broad  abdomliul 
muscles,  which  anastomose  with  the  lumbar  and  circumflex  iliac  arteries. 

2.  Tiie  Cir'oumflex  Il'iao  artery,*  smaller  than  the  preceding,  mns 
outward  from  the  external  iliac,  betiind  Poopart'a  ligament,  to  tlie  cresl 
of  the  ilium.  Proceeding  along  the  latter,  it  giveN  branohea  to  the  iliic 
and  alHlomiual  mnsclcs,  and  anastomoses  with  the  ilio-lumbar,  lumbar, 
Wid  epigastric  arteries. 

THE  FEMORAL  ARTERY. 

The  Fem'oral  artery,'  the  continuation  of  the  external  iliac,  proceeds 
ttOBi  the  femoral  arch,  downward  and  inward,  in  the  groove  of  the  tbigfa, 
between  the  extensor  and  adductor  muscles.  Becoming  gradually  deeper 
in  its  descent,  at  about  the  commencement  of  the  lower  tbird  of  the 
thigli  it  pierces  the  insertion  of  the  great  adductor  muscle,  and  asnimes 
the  name  of  popliteal  artery.  It  passes  through  the  middle  of  a  tri- 
angular space,  whose  base  is  formed  by  Poupart's  ligament,  the  outer 
side  by  the  sartorius  muscle,  and  the  inner  side  by  the  border  of  the 
adductor  muscles.  A  line  extended  from  the  middle  of  the  groin  to  tlu 
inner  side  of  the  knee-cap  would  nearly  indicate  its  course.  In  sncce*- 
sion,  it  rests  on  the  pectineal,  long  adductor,  and  great  addnctor  musclea 
At  the  femoral  arch  the  corresponding  vein  lies  at  its  inner  aide,  bit 
gradually  assumes  a  position  behind  as  it  approaches  the  perforation  af 
the  great  adductor.  At  the  upper  third  of  the  thigh  it  ta  covered  by 
the  skin  and  fascite;  lower  down,  in  addition,  by  the  sarlorina  muscle. 

The  branches  of  the  femoral  artery  are  as  follow  : — 

1.  E:(ternal  pudic  itrtcrics. 

2.  Superficial  epigastric  artery. 
'i.  Superficial  circumflex  iliac  urtcry, 

4.  Profound  femoral  artery. 

5.  Muscular  branches. 

6.  AnaBtomotic  artery. 
1.  The  External  Po'dio   arteries'  are  two  or  three  small  vcMtb 


)  muscle. 

I 


'  A.  epigaBlriea 

*  A.  Bpermatici 
'  A.  circumfleia 


'  A.  femonlis;    %.  cruralis;    ■.  pelri- 

'  A.  pudendiB  Bilemn:  k.  pndeniUti- 
lerna  luperior  ni  inferior;  a.  Mrotatw*' 

labialel  a: 


which  pasB  throngh 
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le  commencement  of  the  femoral  arter;, 
the  pectineal  and  cribriform  hst-'ifB 
to  the  region  of  the  pubis,  wliero 
they  are  diBtributed  to  the  skin  of 
the  penis  and  scroium,  or,  in  the 
teinate,  to  the  moos  veneris  and 
labia. 

3.  The  Superficial  Epi^i'trie 
ftrtny'  arises  a  little  below  the 
frmoral  arch,  perforates  the  falci- 
fcrm  process,  nnd  ascends  in  the 
nperflcial  fascia  of  the  abdomeo 
toward  the  umbilicus. 

d.  The  Superficial  Cir'onmflex 
Q'iao  artery.'  often  a  branch  of  the 
preceding,  folloivs  the  coarse  of 
Poapart'a  ligament  to  the  ilium, 
dividing  into  branches  which  pierce 
the  fascia  and  supply  the  groin'  and 
integument 

Annu*  01  rat  imosr  o>  T«  ina*.  1,  fenimJ 
atWrri  l,|iopllli*l  tnay:  S,  poaUilw  llUd  u^ 
*.np«lhii(t  •■•agulrlri  vlfTjri  i,  npitllnLiI 
~kc;  f^  viUrtwl  irtnUu;  T.  praTnudd 
]ri  S,  01  HilflmAl  vid  IhtDniAl  drrum- 

IC  Utarj!  13,  It,  lotanul 


4.  The  Profound  Fem'oral  ar- 
tery' comes  from  Iho  outer  back 
part  iif  the  femoral,  an  inch  or 
two  below  I'oiijiart's  ligament,  and 
is  nearly  as  large  as  the  continu- 
ation of  the  parent  trunk.  It  de- 
scends behind  the  latter,  proceeds 
between  tlie  short  and  long  adductors,  and  thence  upon  the  great  ad- 
ductor, which  is  perforated  by  its  terminal  branches.  In  its  coarse  it  is 
distributed  throngh  the  following-named  branches : — 


■  A.  ciromnfleik   ilii   lupuflGiBtiB  o 


1  iliacuB  of  the  I 


'  A.  ioguinaleB. 

*  A.  prorunda   femorU ; 


ip.  epi- 
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a.  Internal  circnmflex  artery. 
h.  External  circumflex  artery, 
c.  Perforating  arteries. 

a.  The  Internal  cir'cnmflex  artery'  comes  from  the  commencement 
of  the  profound  femoral,  and  tarns  backward  between  the  psoas  and 
pectineal  mnscles,  above  the  lesser  trochanter,  to  the  posterior  part  of 
the  neck  of  the  femur.  In  its  course  it  gives  branches  to  the  iliac,  psoas, 
pectineal,  gracilis,  and  external  obturator  muscles,'  the  beads  of  the  ad- 
ductors, and  the  hip  joint.'  In  terminating  it  divides  into  two  branches, 
of  which  one^  ascends  to  supply  the  small  rotators  and  the  lower  part  of 
the  great  gluteal  muscle,  anastomosing  with  the  ischiatic  and  gluteal 
arteries;  while  the  other  branch^  descends  and  supplies  the  quadrate 
femoral  muscle  and  the  heads  of  the  gpreat  adductor  and  flexors  of  the 
thigh. 

b.  The  External  eir'enmflex  artery,*  larger  than  the  preceding,  and 
arising  a  little  lower,  passes  outward  between  the  iliac  and  rectus  muscles 
and  divides  into  a  series  of  ascending  and  descending  branches.  The 
former  supply  the  tensor  of  the  femoral  fascia,  the  sartorius,  rectos, 
small  and  middle  gluteal,  and  external  vastus  muscles ;  the  latter  supply 
the  quadriceps  extensor  and  the  skin  on  the  outer  part  of  the  thigh. 

c.  The  Perforating  arteries,^  three  or  four  in  number,  are  successive 
divisions  of  the  profound  femoral  artery  which  pierce  the  insertion  of  the 
adductors  to  reach  the  back  of  the  thigh,  where  they  are  resolved  in 
branches  supplying  the  great  gluteal,  adductor,  and  flexor  muscles,  and 
anastomosing  with  the  ischiatic  and  circumflex  arteries  and  with  one 
another.  The  med^nllary  nntrit'ions  arteries  of  the  femnz*  are 
branches  of  the  perforating  arteries. 

5.  The  Muscular  branches'  of  the  femoral  artery  are  small  vessels 
given  off  in  the  course  of  the  latter  to  the  sartorius,  gracilis,  extensor, 

and  adductor  muscles. 

• 

6.  The  Anastomot'io  artery^^  is  a  slender  vessel  springing  from  the 
femoral  as  this  is  about  to  pass  through  the  perforation  of  the  great 

^  A.  circumflexa  interna;  a.  c.  femoris  ^  A.  perforantes;  a.  perforans  prima, 

interna,  or  posterior.  secunda,  et  tertia. 

^  Ramus  superficialis.  ^  A.  nutritisB ;  a.  nutritia  femoris  su- 

'  A.  articularis ;  a.  acetabuli.  perior  et  inferior,  or  magna. 

*  Ramus  trochantericus.  *  Rami  musculares. 

^  R.  descendens.  lo  A.  anastomotica  magna;  ramus  mus- 

*  A.  circumflexa  externa;  a.  c.  femoris      culo-articularis  and  a.  articularis  gena 
externa,  or  anterior.  superficialis,  or  a.  a.  g.  s.  superior  inter- 
na or  prima. 
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sddnctor.  Descendiiig  upon  the  tendoo  of  the  latter  Mid  giving  it 
branches,  it  also  snpplies  the  internal  Tastna,  wrtorins,  and  gracilis 
mnscles,  and  terminates  at  the  knee  bj  anastomosing  vith  all  the  other 
eoDtignons  arteries. 

THE  POPLTTKAL  ARTEHT. 

lama  or  m  Bin  or  m  insB.    1.  ^UhI  FtO.  366. 

««H7:  :k>.lB">|i«fleU]HiildH[ibniKh;  i,la- 

■(  Ika  Hlrml  drcnniflu:  I,*, (bbImI  biwcliM 
«f  Uh  |i«f>ntlii(  uMrtai  >,|inplll«]irt«7t  IOi 
Ui  mptrior  lDt«ni>]  uid  •xIatthI  vtlcDlu  ar- 

ttixmuilil  braocha*.  a,  dfIcId  vtd  JiHutiDii  of  (b« 


■1  ddkI 

I.:  6,  origin  or  Ih.  middle  kIo- 

J,1o»I 

;d.P-ttro- 

pjribn 

;  /. — 

iMCliJe  llg- 

ucll;  (, 

■cliMc  u 

TTi:j, 

The  Foplite'al  artny'  is  the 
name  assumed  bj  the  Temoral  after 
its  passage  through  the  tendon 
of  the  great  adductor  at  the 
lower  third  of  the  thigh.  It 
extends  along  the  back  of  the  lat> 
ter,  behind  the  middle  of  the  knee 
joint,  to  the  lower  border  of  the 
popliteal  muacle,  where  it  divides 
into  the  anterior  and  posterior 
tibial  arteries.  Occnpying  the  deep- 
est part  of  the  popliteal  space,  it 
rests  in  succession  against  the  fe- 
mar,  the  capsular  ligament  of  the 
kneejoint,  and  the  popliteal  muscle. 
In  contact  with  it  posteriorly  is  the 
corresponding  vein ;  between  wh  ich 
and  the  skin  is  the  posterior  tibial 
nerve.  The  branches  of  the  popli- 
teal artery,  including  the  terminal 
ones,  are  as  follow ; — 


>  A.  poi>UtM ;  popliteal  portion  of  tha  arural  mrterr. 
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1.  Articular  arteries. 

2.  Muscular  branches. 

3.  Anterior  tibial  artery. 

4.  Posterior  tibial  artery. 

1.  The  Artie^nlar  arteries^  are  five  small  vessels  which  spring  from 
the  popliteal  artery  and  supply  the  knee  joint  and  its  contigaous  struc- 
tures. The  superior  articular  arteries'  wind  around  the  femur,  one 
above  each  condyle,  to  the  front  of  the  knee  joint  Of  the  inftrior 
articular  arteries,'  one  turns  around  the  external  semilunar  cartilage, 
while  the  otl^er  takes  its  course  below  the  internal  condyle  of  the  tibia; 
both  reachitg  the  front  of  the  knee.  These  four  vessels,  together  with 
the  anastomotic  and  recurrent  tibial  arteries,  produce  an  intricate  vas- 
cular net,^  enveloping  the  front  and  sides  of  the  knee.  The  middle 
articular  artery^  penetrates  the  back  of  the  capsular  ligament  and  sop- 
plies  the  crucial  ligaments  and  synovial  folds  of  the  knee  joint. 

2.  The  Muscular  branches  of  the  popliteal  artery  consist  of  two  or 
three  from  its  upper  part  to  the  flexor  and  vasti  muscles,  and  one  or 
two*  from  its  lower  part  to  the  gastrocnemius  muscle  and  skin  of  the 
calf. 

THE  ANTERIOR  TIBIAL  ARTERY. 

The  Anterior  Tib'ial  artery,^  the  smaller  of  the  terminal  divisions  of 
the  popliteal,  passes  through  the  opening  at  the  upper  part  of  the  inter- 
osseous membrane,  and  descends  in  front  of  this  to  the  instep,  where  it 
assumes  the  name  of  dorsal  pedal  artery.  It  is  accompanied  by  two 
companion  veins  and  the  anterior  tibial  nerve ;  at  first  lies  between  the 
long  extensor  of  the  toes  and  the  anterior  tibial  muscle,  and  afterwards 
between  the  latter  and  the  extensor  of  the  great  toe.  At  the  ankle  it  is 
crossed  by  the  tendon  of  the  muscle  last  named,  and  is  covered  by  the 
annular  ligament.     Its  branches  are  as  follow : — 

1.  Recurrent  tibial  artery. 

2.  Muscular  branches. 

3.  External  malleolar  artery. 

4.  Internal  malleolar  artery. 

1  A.  articulares ;  a.  a.  genu  superiores,  ^  A.  art.  genu  media ;  a.  a.  genu  azy- 

inferiores,  et  media.  gos. 

'  A.  articulariB  superior  interna  et  ex-  *  A.  Burales ;    a.  gemellsB ;    a.  surales 

t  crna ;    a.  a.  genu  sup.  int.  secunda  or  profunda^  et  superficialiB ;  gastrocnemial 

profunda  and  a.  a.  g.  s.  externa.  or  sural  arteries. 

'  A.  art.  inferior  interna  et  externa.  ^  A.  tibialis  antica. 

*  Rete  articulare  genu. 
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1.  The  Eeenrrent  Tib'ial  wtery'  Mcenda  beneath  the  origin  of  the 
anterior  tibial  muscle  to  the  front  of  the  knee,  and 

is  there  distributed,  anastomosiDg  with  the  artico- 
lar  arteries. 

2.  The  XuiooUr  bruiohei  are  namerons  small 
vessels  to  the  contiguous  mascles. 

3.  The  Extenul  Halle'olar  artny'  passes  oat- 
wardly  at  the  lower  part  of  the  leg,  beneath  the 
extensor  tendons,  and  ramifieB  on  the  external 
ankle,  supplying  the  neighboring  structures,  and 
uastomosiog  with  the  peroneal  and  tarsal  arteries. 

4.  The  Intenua  Kal-  jj„„,„  „  tai  »«n.T  or  ir.  ,.«, 
la'olar  trtmry,'  small-  i,»wrt»riiu.u«t«.7is.ncnmii( 
er  than  the  preceding,  ubw;  3,do™ip«ui:  t,6,«i,rB»i 
passes  beneath  the  ten-  DMtaunai  •rtary  -.  t,  do™ 
don    of    the    anterior  it"  gi™t  tw;  8.i.nnin»] 

,...    ,  1  ,  .         of  th»  mrtlcnW  »rt»rtM.     c 

tibial  muscle  and  rami-  „i,ri«  tibui  nnKi.;  t 

See  over  the  internal  of  ib«gi~tt«;  aioh*  e 

ankle,    anastomosing  'u,*  "^^  '^  uT^T 

with  branches  of  the  =.i":i« :  on  »ch  id*  o(  ii 

posterior   tibial   and  |,i^"°     '*"     ""n"*"! 
tarsal  arteries. 

THE  DORSAL  PEDAL  ARTERY. 

The  Dorial  Pe'dal  artery,'  the  continuation  of 
the  anterior  tibial,  extends  from  the  bend  of  the 
ankle  over  the  instep  to  the  commencement  of  the 
first  interosseoas  space,  where  it  dips  to  the  sole 
of  the  foot  to  contribute  in  the  formation  of  the 
plantar  arch.     Its  branches  are  as  follow : — 

1.  Tarsal  arteries. 

S.  Metatarsal  artery. 

3.  Dorsal  artery  of  the  great  toe. 

1.  The  Tar'iftl  uieHei*  consist  of  sereral  small  branches  to  the  inner 


■  A.  tibikliH  n 

'  A.  m&llaolariB  eitemk. 

*  A.  mftUeolaris  inlamk. 


TOE   VASCPLAR  SV3TEM- 

sidc  of  the  tcirsus,  and  a  large  braocb  which  crosses  tlie  latlf^r  lieDotih 
the  short  estenaor  of  the  toes  and  supplies  the  outer  part  of  the  tutm. 


2.  The  Ketstar'ial  artery'  crosses  the  baac  uf 
the  metatarsus  and  supplies  the  outer  part  of  tlw 
foot,  ftnastomosing  vilh  the  tarxal  and  I'ltrnul 
plantar  arteries.  In  its  coarse  it  gives  off  brancbH' 
to  the  outer  three  metatarsal  spaces,  vrhich  sobK- 
qneutly  snlMllvide*  (o  supply  tlic  coniigaoos  sIiIm 
of  Ihe  outer  four  toes  and  the  outer  aide  of  ih» 
little  toe. 

3.  The  DoTial  artery  of  tbe  preat  toe*  raoi 
Torward  on  the  first  interosseous  space,  nod  ta^ 
plies  tlie  inner  and  outer  sides  of  the  great  i« 
and  the  a<ijoining  side  of  the  second  toe.* 


TDE  POSTERIOR  TIBIAL  AlITERY. 


ilirlor  In- 


The  Porterior  Tib'- 
ial  artery,'  the  remain- 
ing division  of  the  pop- 
liteal,   and    appearing 
as  a  continuation  of  It, 
descends   the   baek  of 
the  leg,  enrres  aroand 
the  iuuer  ankle  to  thr 
concavity  of  the  calca- 
ueum,  and  divides  Into 
the  two  plantar  arteries.    It  is  accompanied  by  two 
veins  and  the  posterior  tibial  nerve,  and  ia  situated 
behiud  the  tibia,  with  the  posterior  tibial  aaii)  long 
muscle  of  the  toes  interposed-     lis  upper 
part  is  covered  by  the  muscles  of  the  calf,  but  bt- 
hind  the  inner  ankle  is  covered  only  by  the  skb 
and  fascia.     Its  branches  are  as  follow : — 


'  A.  mei&ianea. 


*  A,  digiulcs  dorsalesi  dorBul  callut- 
eral  digilal  branoheB. 


'  A.  dorBsliB  hklldciaorpoIUcii  [>cdU; 
a,  IntcrosBon  dorsoliB  prinm. 

*A.d.i^l>los  dorsaliiB :  (IotmI  collat- 
eral liigiial  branclies. 

"  A.  libinlia  poalicou 


THE  VASCULAR  8T8TEM.  408 

1.  Peroneal  artery. 

2.  Muscular  branches. 

3.  Medullary  nutritious  artery. 

4.  Galcanean  arteries. 

5.  Internal  plantar  artery. 

6.  External  plantar  artery. 

1.  The  Ferone'al  artery'  arises  an  inch  or  two  below  the  commence- 
ment of  the  posterior  tibial,  and  turns  outward  to  descend  along  the  back 
of  the  fibula.  In  the  first  part  of  its  course  it  rests  oh  the  posterior 
tibial  muscle,  coTered  by  the  soleus ;  subsequently  lies  on  the  interos- 
seous membrane  close  to  the  fibula,  and  is  coTered  by  the  long  flexor  of 
the  great  toe.  It  giyes  branches  to  the  contiguous  muscles,  and  finally 
divides  into  the  anterior  and  posterior  peroneal  arteries. 

a.  The  Anterior  perone^al  artery'  pierces  the  interosseous  membrane 
at  the  lower  part  of  the  leg,  and  is  distributed  in  front  of  the  outer 
ankle,  anastomosing  with  the  external  malleolar  and  tarsal  arteries. 

b.  The  Posterior  perone'al  artery^  descends  along  the  back  of  the 
outer  ankle  to  the  side  of  the  calcanenm,  distributing  branches  to  the 
heel^  and  parts  about  the  external  ankle.'  By  a  short  transyerse  branch* 
it  anastomoses  with  the  posterior  tibial  artery ;  and  by  other  and  smaller 
branches  it  inosculates  with  the  external  malleolar,  tarsal,  and  external 
plantar  arteries. 

2.  The  Husoular  branches  of  the  posterior  tibial  artery  consist  of 
about  a  dozen  small  vessels  sent  to  the  contiguous  muscles. 

8.  The  Hed'ullary  Hutri'tious  artery'  enters  the  corresponding  fora- 
men, at  the  upper  part  of  the  tibia,  to  supply  the  marrow. 

4.  The  Calea'nean  arteries^  are  two  or  three  branches  from  the  lower 
part  of  the  posterior  tibial  artery,  passing  inward  to  be  distributed  to 
the  heel,  the  tarsus,  and  the  heads  of  the  muscles  of  the  sole  of  the  foot 

5.  The  Internal  Plant'ar  artery,*  one  of  the  terminal  divisions  of  the 
posterior  tibial,  runs  along  the  inner  side  of  the  sole  of  the  foot  above 
the  abductor  of  the  great  toe.  In  its  course  it  gives  deep  branches  to 
the  tarsus,  and  superficial  ones  to  the  contiguous  muscles  and  skin,  and 
ends  by  anastomosing  with  the  digital  arteries  of  the  great  toe. 


^  A.  peronea ;  a.  fibularis. 

*  A.  peronea  antioa ;  a.  p.  perforans. 
'  A.  p.  poBtica. 

*  Rami  calcanei  extemi. 

^  R.  malleolares  extemi  postioi. 


*  R.  anastomoticus  transYersus. 
7  A.  nutritia  tibiaB ;  nutritiouB  artery. 
B  Rami  oaloanei  inteml. 
*'A.  plantaris  interna. 
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6.  The  External  Flanf  ar  artery,'  larger  tban  the  preceding,  iocliDei 
ODtward  and  forward  to  the  baw 
of  the  last  metatarsal  bone,  and 
then  curves  invardlj  to  form,  in 
conjnnction  with  the  termiaation 
of  the  dorsal  pedal  artery,  the  plan- 
tar arch.  In  its  coarse  it  liei  be- 
tween tbe  short  flexor  of  the  ton 
and  the  accessoiy  flexor,  and  tab- 
seqnentty  between  the  latter  and 
the  short  flexor  of  the  little  toa 
To  these  and  other  mnscles,  and  the 
skin  on  the  inner  side  of  the  foot, 
it  gives  branches,  as  well  as  a  dig* 
ital  branoli'  to  the  onter  side  of 
the  little  toe. 

The  Flant'ar  areh,'  formed  hj 
the  union  of  the  external  plantar 
and  dorsal  pedal  arteries,  lies 
against  the  interosseous  mnsclM 
at  the  base  of  the  metatarsns,  got- 
ered  by  the  flexor  muscles  and  ten- 
(itsrnii  pisnur  utirin;  1,  bmch  to  tha  iddu  dons.  Besides  giving  branches  te 
the  contignoTtB  mnscles  and  artien- 
lations,  it  sends  off  the  perforating 
and  digital  arteries, 
o.  TheFeiforatmg^arteriea'are 
small  vessels  which  penetrate  between  the  bases  of  the  metatarsal  boon 
to  anastomose  with  the  interosseons  branches  of  the  metatarsal  wter;. 
6.  The  Digital  arteries,'  four  in  number,  advance  in  the  com- 
sponding  spaces  to  the  clefts  of  the  toes,  and  there  divide  into  digital 
branohea'  which  mn  along  the  contignons  sides  of  the  latter.  The  list 
digital  artery^  also  fpves  a  digital  branoV  to  the  inner  side  of  the 
great  toe. 


Lo  the  gmU  toe;  B,  plu^ 
;  >rt<rlH)8,oammoDiM 
ODtJgnam  ildta  of  tha  to 


'  A.  plsDtariB  externa. 
*  A.  digitalis  planUris  g] 
>  AreuB  plantaria. 
<  A.  perforantei. 
'  A.  interoBBen. 


*  A.  digitalca  pedis  pUntarea;  plantar 
collateral  digilsl  branches. 
'  A.  magna  pollicia. 
'  A.  digitalis  planUria  iatenu. 
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THE  PULMONARY  ARTERY. 

The  Pnl'monary  axtery,  one  of  the  main  trunks  of  the  arterial  sjstem, 
eoDYejs  dark  blood  from  the  heart  to  the  lungs.  It  is  a  short,  wide  ves- 
sel springing  from  the  anterior  part  of  the  base  of  the  right  ventricle, 
and  curves  for  about  two  inches  upward,  backward,  and  to  the  left  side. 
Its  origin  conceals  that  of  the  aorta,  but  higher  it  crosses  to  the  left 
side  of  the  latter  vessel,  in  front  of  the  left  auricle,  and  finally  divides  be- 
neath the  arch  of  the  aorta  into  two  branches — ^the  right  and  left  pulmo- 
nary arteries.  At  its  bifurcation  it  is  connected  to  the  under  side  of  the 
aortic  arch  by  a  short  fibrous  cord,  which  is  the  remains  of  a  vessel  of 
foetal  life  named  the  ductus  arteriosus. 

The  Right  Pulmonary  artery,  longer  than  the  left,  passes  nearly 
transversely  outward  behind  the  ascending  aorta  and  superior  cava  to 
the  root  of  the  right  lung,  of  which  it  forms  a  part. 

The  Left  Pulmonary  artery  passes  transversely  in  front  of  the  de- 
scending aorta  into  the  root  of  the  left  lung. 

THE  YEINS. 

The  Veins  comprise  eight  trunks,  with  their  branches,  as  follow : — 

The  Cor'onary  yein,  which,  with  its  branches,  collects  blood  from  the 
walls  of  the  heart  and  conveys  it  to  the  right  auricle. 

The  Superior  and  Inferior  Caya,  by  whose  branches  blood  is  collected 
from  most  all  parts  of  the  body,  and  is  then  conveyed  to  the  right  auri- 
cle of  the  heart. 

The  Port'al  yein,  which  originates  by  many  branches  from  the  stom- 
ach, intestines,  spleen,  and  pancreas,  and  is  distributed  by  another  series 
of  branches  through  the  liver. 

The  four  Pul'monary  yeins  which  convey  the  aerated  blood  from  the 
lungs  to  the  left  auricle  of  the  heart. 

THE  CORONARY  YEIN. 

The  Cor^onary  yein'  commences  at  the  apex  of  the  heart,  ascends 
in  the  groove  between  the  ventricles  in  front,  and  then  winds  around  the 
left  auriculo-ventricular  groove  to  the  back  of  the  heart,  where  it  term- 
inates in  the  right  auricle.     In  its  course  it  receives  car^diac  branches 


^  Vena  coronaria;  y.  o.  magna;  t.  cordis  magna;  great  cardiac  vein;  coronary 
sinus  of  the  heart. 
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f^om  both  ventricles,  and  f^om  the  left  auricle.  Its  orifice  is  protected 
by  a  valve.* 

The  Posterior  Car'diac  vein'  commences  at  the  apex  of  the  heart, 
and  ascends  between  the  ventricles  posteriorly  to  terminate  in  the  coro- 
nary vein.  In  its  course  it  receives  oardiao  branohes  from  both  toi- 
tricles. 

The  Anterior  Car'diao  vein,'  frequently  represented  by  a  pair  of 
veins,  runs  from  the  front  of  the  heart  along  the  right  anriculo-yentricii- 
lar  groove  to  terminate  posteriorly  in  the  coronary  vein.  In  its  course 
it  receives  cardiac  branches  f^om  the  right  auricle  and  ventricle.  Be- 
sides these  several  small  cardiac  yeins^  ascend  from  the  right  ventricle 
to  open  separately  into  the  right  auricle. 

THE  SUPERIOR  CAVA. 

The  Superior  Caya*^  is  the  great  venous  trunk  which  derives  its 
branches  from  the  head,  neck,  upper  extremities,  and  walls  of  the  tho- 
rax. It  is  placed  to  the  right  of  the  aortic  arch  in  front  of  the  root  of 
the  right  lung,  and  commences  behind  the  first  costal  cartilage  of  the 
right  side  by  the  conjunction  of  the  two  innominate  veins.  In  its 
descent  it  receives  the  azygos  vein,  and  terminates  at  the  upper  back 
part  of  the  right  auricle  of  the  heart.  It  is  less  voluminous  than  the 
arch  of  the  aorta,  and  is  destitute  of  valves. 

THE  INNOMINATE  VEINS. 

The  Innom^inate  yeins*  commence  one  on  each  side,  behind  the 
stemo-clavicular  articulation,  by  the  union  of  the  internal  jugular  and 
subclavian  veins.  The  Right  innom'inate  yein^  descends  in  front  of 
the  corresponding  artery ;  the  Left  innom'inate  yein,^  much  longer  than 
the  other,  crosses  in  front  of  the  arteries  springing  from  the  summit  of 
the  aortic  arch  to  the  right  side,  where  it  joins  its  fellow  to  form  the 
superior  cava. 

The  innominate  veins  are  destitute  of  valves,  and,  besides  the  branches 

1  Valvula  Thebesli;  y.  Gui£fartiana;  ^  Vena  cava  superior;  Y.c.desoendeiis; 

V.  Tense  magnsB.  y.  o.  ihoracica ;  v.  hepatites. 

^  y .  cordis    media ;  middle  cardiac  *  Venie  innominate  ;  y.  anonymae ;  v. 

▼ein.  brachio-cephalicsB. 

'  y.  cordis  parra ;  small,  or  anterior  ^  V.  innominata  dextra. 

cardiac  vein.  ^  V.  innominata  sinistra ;  v.  transrersa; 

*  y.  cordis  minimsB ;  smallest  cardiac      the  transyerse  yein. 
yeins. 
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which  conjoio  in  their  fermation, 
they  receive  the  internal  mammarj, 
Tert«bra),  and  inferior  thyroid 
Teins,  and  nsnallj  the  left  saperior 
intercostal  vein. 

The  laternal  Horn'msry  Teini,' 
a  pair  of  companions  to  the  corre- 
Bpondiug  artery,  receive  branches 
in  accordance  with  the  distribntion 
of  the  latter,  and  finally  nnite  to 
terminate  in  the  innominate  vein; 
thongh  freqaently  the  left  one  joins 
the  superior  cava. 

The  Ver'tebral  vein'  is  a  small 
vessel  occnpying  the  foramina  of 
the  transverse  processes  of  the  cer- 
vical vertebrra  in  company  with  the 
vertebral  artery.  It  commences 
from  branches  on  the  occipnt,  re- 
ceives others  in  its  coarse  down 
the  neck  from  the  neighboring 
mnscles  and  spinal  sinuses,  and 
terminates  in  the  innominate  or 
snbclavtan  vein. 

The  Inferior  Thy'roid  yein," 
formed  by  nnmerons  branches  in 
the  thyroid  gland,  also  receives 
others  from  the  pharynx,  larynx, 
cesophagus,  and  trachea,  and  ter- 
minates in  the  innominate  vein. 
Sometimes  the  veins  of  the  two 
sides  conjoin  in  a  single  vessel*  de- 
scending in  front  of  the  trachea  to 
end  in  the  middle  of  the  left  in- 
nominate vein. 


DteroM.  <  V.  Tertibralls. 

■  T.  thyroidea  iina;  v.  t.  Inpar ; 


•  V.  tbyroide»  inferior. 

L  MJgOB. 
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orbit — ^asaally  the  greater  part  of  that  of  the  exterior  of  the  cranium, 
and  generally  most  of  that  of  the  face  and  neck.  The  external  jngnlar 
vein  corresponds  with  the  large  superficial  veins  of  the  limbs,  and  re- 
ceiyes  a  portion  of  the  blood  from  the  exterior  of  the  cranium,  and 
Qsaallj  from  the  face  and  neck. 

All  the  yeins  of  the  head  and  neck,  except  the  jugulars,  are  destitute 
of  valves. 

THE  INTERNAL  JUGULAR  VEIN. 

The  Internal  Jn^gular  yein^  commences  in  a  bulb-like  dilatation' 
at  the  jugular  foramen  of  the  cranium,  and  there  receives  the  blood 
of  the  sinuses  of  the  dura  mater.  It  descends  the  neck  at  the  outer 
side  of  the  internal  and  common  carotid  arteries,  and  finally  conjoins 
with  the  subclavian  to  form  the  innominate  vein.  In  its  course  down 
the  neck  it  generally  receives  the  facial,  lingual,  pharyngeal,  superior 
thyroid,  and  occipital  veins,  and  sometimes  the  tempero-maxillary  vein 
in  whole  or  part. 

The  internal  jugular  vein  varies  in  size  reciprocally  with  that  of  the 
opposite  side,  and  with  the  size  of  the  external  jugular  vein.  More 
frequently  that  of  the  right  side  is  the  larger.  Further,  it  often  varies 
in  the  number  of  branches  which  conjoin  to  form  it  on  the  two  sides  of 
the  neck.  Its  lower  part  is  frequently  more  or  less  dilated,  and  at  the 
termination  is  provided  with  a  pair  of  valves. 

SINUSES  OF  THE  DURA  MATER. 

The  Si^nnses  of  the  Dura  Mater*  are  venous  channels  formed  between 
the  layers  of  the  latter  membrane  and  lined  with  a  continuation  of  the 
ordinary  lining  membrane  of  blood-vessels.  They  receive  the  veins  of 
the  brain  and  its  membranes,  those  of  the  bones  of  the  cranium,  and 
those  of  the  orbit ;  and  the  blood  obtained  from  all  these  sources  they 
convey  to  the  internal  jugular  veins.  They  are  destitute  of  valves,  and 
do  not  accompany  corresponding  arteries. 

The  Lateral  Sinns,^  on  each  side  of  the  cranial  cavity,  is  the  main 
channel  to  which  all  the  other  sinuses  converge.  It  commences  at 
the  internal  occipital  protuberance,  in  the  so-called  conflnence  of  the 

1  V.  jugularis  interna ;  v  j.  magna ;  y.  '  Sinus  diursB  matris ;  fistulse,  cayita- 

j.  cerebralis;  y.  cephalica;  y.  apoplec-  tes,  yentriculi,  tubuli,  sanguiductus,  or 
tica.  receptacula  dureo  matris. 

>  Bulbus  yensD  jugularis ;  gulf  or  si-  *  S.  lateralis  ;  s.  transyersus ;  s.  ten- 

nuB  of  the  jugular  yein.  torii  posterior;  s.  t.  sigmoidus;  s.  mag- 

nus. 
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M,'  which  is  produced  by  the  union  of  tie  anperior  lonfritn 
straight,  and  posterior  occipital  sinuses.     Proceeding  ootwardiy  aliing 
the  groove  of  tlic  truu- 
'"•  '  '  ■  Terse  limb  of  the  occip> 

ital  croBB,  it  then  currt* 
downward  and  inward  in 
the  groove  of  the  tns^ 
toid  portion  of  Ihe  tem- 
poral bone,  and  terraiD- 
atcs  at  the  jugular  foram- 
en by  joining  the  jugular 
vein. 

The  Superior  Longi- 
tudinal bIhqi,'  a  single 
channel  for  the  twt>  sidei 
of  the  cranial  cavity,  c«m- 
mcnces  at  the  bottom  of 
the  frontal  crest,  and  pro- 
ceeds baclcward  along  the 
convex  border  of  the  cere- 
bral falx  to  the  couflnence 
of  the  Einuses.  It  ia  tri- 
lateral, increases  in  toe 
from  before  backward, 
and  gives  rise  to  the  gjiij- 
low  groove  along  the  me- 
dian lino  of  the  cranial 
vanit.  It  receives  lie 
superior  and  median  ce- 
rebral veins. 

The  Inferior  Loogits- 
dinal  sinni'  is  a  single  stnall  vessel  which  runs  along  the  concave  border 
of  the  cerebral  falx,  and  terminates  posteriorly  in  the  straight  sinus. 

The  Straight  sinna,'  single  for  the  two  sides  of  the  cranium,  is  situ- 
ated along  the  conjunction  of  the  cerebral  falx  with  the  tentorium,  and 
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■  Confluena  sinuum ;  Lorcular  IId 
phili;  wino-preBB  or  HeropLilus:  foui 

*  Sitma  longiiudiniilia  superior;  b,  I 
cifnmiiB:  B.  f.  superior;  a.  triangular 
a,  median  US. 


'  S.  longiludinBlifl  iDferior;  a.  bid- 
formiBi  8,  t.  inferior;  I.  minor;  Ttu 
fttlcis  cerebri. 

'  8.  rootuB;  e.  quarlus;  s.  teotoriii  1,    , 
pcrpeadiciiloriB ;  t  obliquus;  a 
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termiiiBtes  in  tb«  eonflnence  or  the  sinaBea.  It  is  trilateral — at  Its  com- 
mencement receirea  the  preceding  Binns  and  the  ventricnlar  Teins,  and  id 
its  course  receireB  veins 
from  the  neighboring 
p«rt8  or  the  cerebmm  and 
cerebellum. 

The  CsT'enutu  ainns' 
ia  atnated  at  the  side  of 
the  pituitary  fossa,  aod 
fa  short  bat  capacions. 
Ita  cavity  is  crossed  by 
flbrons  bands  or  offseta 
of  the  dura  mater,  from 
irtience  the  sinns  derives  < 
ita  name.  A  more  re- 
markable pecaliority  con- 
lists  in  its  walls  inclosing 
tlie  ophthalmic,  pathetic, 
ocn1a>motor,  and  abdn- 
eent  ncrres,  and  the  in- 
ternal carotid  artery, 
which,  however,  are  sep-  ' 
arated  from  its  cavity  by 

the  lining  membrane.     Its  fore  part  receives  the  ophthalmic  vein,  and 
its  back  part  commonicatea  with  the  petrosal  sinnsea. 

The  CireuUr  nnoa'  sorroands  the  pituitary  body,  and  commnnicatea 
on  each  side  with  the  cavemons  sinns. 

The  Superior  Petro'tal  ainai*  is  a  narrow  channel  which  extends  from 
the  cavemons  sinns,  along  the  border  of  the  teDtoriam  attached  to  the 
edge  of  the  petrous  portion  of  the  temporal  bone,  to  the  lateral  sinaa. 

The  Inferior  Fetro'sal  ainoa*  extends  from  the  cavemons  sinna  along 
the  lower  border  posteriorly  of  the  petrous  portion  of  the  temporal  bone 
to  join  the  termination  of  the  lateral  sinus. 

The  Anterior  Oooip'ital  ainoa,*  sometimes  represented  by  a  pair  of 


ft-    I,  iQliQTlorloliRltudtnB]  iIdu; 
nnbnl  Tflru;  3,  fnfirlnr  luDKftudLi 
n1iia;fi.>tnlfEh(  bIqiu;  0.7,iupprial 
r  tfaerl||htildii;  S.  rlgbl  liUnl  ilnu ;  8,  i 
ifl  lAtpnl  ilnDB;    10,  iDtHriu]  JupiUr  rt 
nnturiaiD  1  c  eenbilUr  (mm;  d,  putUli 


li;  recapUcuIum. 

*  S.  circuUriB ;  i.  «.  Ridleji ;  t   eoro- 
iHub;  ■.  elliptioiu. 

*  S.  petroiUB  aap«rior;  s.  t«iitorii Ikte- 


<  S.  p.  inferior. 

>  S.  occipitalis  anteriori  a.  builuia; 
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sinuses,  is  a  transverse  channel  of  commanication  between  the  inferior 
petrosal  sinnses,  across  the  basilar  process  of  the  occipital  bone. 

The  Posterior  Ocoip'ital  sinus/  frequently  represented  bj  a  pair  of 
sinuses,  commences  in  small  veins  at  the  sides  of  the  occipital  foramen, 
and  ascends  along  the  convex  border  of  the  cerebellar  falx  to  terminate 
in  the  confluence  of  the  sinuses. 


VEINS  OF  THE  BRAIN. 

The  veins  which  emanate  from  the  substance  of  the  brain  form  an  in- 
tricate net-work  in  the  pia  mater,  and  collect  into  large  branches  which 
generally  follow  the  course  of  the  fissures  on  the  surface  of  the  brain 
to  the  nearest  sinuses  of  the  dura  mater. 

The  Superior  Cer'ebral  yeina'  ascend  from  the  outer  surface  of  tin 
cerebral  hemispheres,  and  terminate  in  the  superior  longitudinal  sinu. 
Thej  pierce  the  dura  mater  obliquely  and  open  forward  into  the  sinuL 

The  Median  Cer'ebral  yeins'  ascend  from  the  sides  of  the  longitodinil 
fissure  to  the  superior  longitudinal  sinus. 

The  Inferior  Cer^ebral  yeins^  open  into  the  nearest  sinuses :  those 
from  the  fore  part  of  the  cerebrum  into  the  cavernous  sinuses,  those  from 
the  back  part  into  the  lateral  and  straight  sinuses,  and  those  intermediate 
into  the  superior  petrosal  sinuses. 

The  Internal  Cer^ebral  veins,^  two  in  number,  pass  backward  along 
the  middle  of  the  choroid  membrane  of  the  third  ventricle,  and,  united  in 
a  short  trunk,*  or  separately,  terminate  in  the  commencement  of  the 
straight  sinus.  They  derive  branches  from  the  choroid  plexuses,  striate 
bodies,^  thalaml,  fornix,  and  cerebral  crura. 

The  Superior  Cerebellar  yeins^  terminate  in  the  straight  sinus. 

The  Inferior  Cerebellar  yeins,'  together  with  branches  from  the  pons 
and  medulla  oblongata,  end  in  the  inferior  petrosal,  posterior  occipital, 
and  lateral  sinuses. 

1  S.  occipitalis;  8.  o.  posterior.  e  y.  magna  Galeni. 

2  V.  cerebrales  superiores.    *  t  Vena  choroidea  et  corporis  striati. 
»  V.  c.  medianae.  8  y.  cerebeUi  superiores. 

*  V.  c.  inferiores.  »  Y.  cerebeUi  inferiorcs. 

*  V.  cerebri  intcrnse ;  v.  c.  magnsB ;  v. 
Galeni;  t.  choroideos. 
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THE  DIPLOIC  AND  MENINGEAL  VEINS. 

The  Dip'Ioio  veins^  ramify  in  the  spongy  structure  of  the  bones  of  the 
cranium,  and  communicate  with  the  neighboring  veins  of  the  scalp,  orbit, 
and  dura  mater,  or  with  the  sinuses  of  the  latter  membrane. 

The  Menin^geal  veins,'  of  which  two  accompany  each  corresponding 
artery,  continue  in  the  course  of  the  arteries  or  terminate  in  the  sinuses 
of  the  dura  mater.  The  Oreat  menin^geal  veins'  either  terminate  in  the 
internal  maxillary  vein  or  in  the  cavernous  sinus. 

THE  OPHTHALMIC  VEIN. 

The  Ophthal^mio  vein/  possessing  the  same  general  arrangement  as 
the  corresponding  artery,  commences  at  the  internal  canthus  of  the  eye, 
where  it  anastomoses  with  the  facial  vein.  Passing  back  along  the  inner 
part  of  the  orbit,  it  emerges  at  the  sphenoidal  foramen  to  end  in  the 
cavernous  sinus. 

THE  EXTERNAL  JUGULAR  VEIN. 

The  External  Ju'gular  vein,^  much  smaller  than  the  internal  jugular, 
la  formed  by  the  union  in  whole  or  part  of  the  tempero-maxillary  with 
the  posterior  auricular  vein,  or  it  may  be  a  continuation  of  the  latter 
alone  or  in  union  with  the  facial  vein. 

It  descends  from  the  vicinity  of  the  angle  of  the  jaw,  crossing  the 
stemo-mastoid  muscle  under  cover  of  the  subcutaneous  cervical  muscle, 
and  terminates  behind  the  middle  of  the  clavicle  by  joining  the  sub- 
clavian vein.  It  usually  possesses  a  valve  about  the  middle  of  its  course, 
uid  another  at  its  termination.  Besides  its  branches  of  origin,  it  gen- 
erally receives  the  following : — 

The  Anterior  jugular  vein,*  from  the  front  of  the  neck. 

The  Posterior  jugular  vein,^  from  the  back  of  the  neck. 

The  Snpra-scap'ular  vein,^  pursuing  the  direction  of  the  correspond- 
ing artery. 

The  Transverse  cer'vioal  vein,*  likewise  a  companion  of  the  corre- 
sponding artery. 

>  V.  diploeticiB.  *  V.  jugularis  anterior;  v.  j.  mediana 

'  V.  meningeaD.  colli ;  t.  cutanea  colli  anterior. 
'  V.  m.  magnao ;  v.  m.  medin.  ^  V.  jugularis  posterior. 

*  V.  ophthalmica.  ^  V.  supra-scapularis. 

*  V.  jugularis  externa;  v.  cutanea  colli  '  V.  transversa  cenricis. 
posterior ;  v.  trachelo-subcutanea. 
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THE  FACIAL  VEIN. 

The  Fascial  vem^  pnrsnes  the  general  coarse  of  the  facial  artery,  bat  is 
less  tortaoas,  and  is  more  posteriorlj  sitaated.  It  commences  at  the  m- 
temal  canthus  of  the  eje,  ander  the  name  of  the  Angular  Teiii,' which  ii 
asually  visible  during  life  through  the  skin.  In  this  position  it  anasto- 
moses with  the  ophthalmic  yein,  and  commonly  receires  the  Frontal  Taa.' 
The  latter  communicates  with  the  temporal  Tcins,  and  descends  near  the 
middle  of  the  forehead  to  the  root  of  the  nose,  across  which  it  fteqaeotlj 
anastomoses  with  the  opposite  vein ;  and  it  often  terminates  in  the  oph- 
thalmic vein. 

Near  the  angle  of  the  jaw  the  facial  vein  most  frequently  ends  m  the 
internal  jugular,  and  sometimes  joins  the  tempero-maxillary  vein  to 
empty  with  it  into  the  external  jugular,  or  it  may  terminate  in  the 
latter  alone.   In  its  course  it  generally  receiyes  the  following  branches  :— 

The  Sapra-orb'ital  yein,^  which  runs  along  the  superciliary  ridge  nid 
receives  the  superior  pal'pebral  veins'  from  the  upper  eyelid. 

The  Na^sal  yeins,*  from  the  side  of  the  nose. 

The  Inferior  pal'pebral  yeins/  from  the  under  eyelid. 

The  Masseter'io  and  Buo'oal  yeins^"  from  the  cheek. 

The  Labial  yeins/  f^om  the  lips. 

The  Submen'tal  yein,^^  from  the  vicinity  of  the  chin. 

The  Submaz^illary  yeins/^  from  the  corresponding  gland. 

The  Pal^atine  vein,"  from  the  soft  palate  and  tonsiL 

THE  TEMPORAL  VEIN. 

The  Tem^poral  vein^'  and  its  branches  have  the  same  general  coarse  is 
the  corresponding  arteries,  but  are  less  tortuous.  The  anterior  temponl 
yein^^  anastomoses  with  the  frontal  vein;  the  posterior  temporal'^  with 
the  occipital  vein.  The  common  temporal  penetrates  the  parotid  gland, 
and  at  the  neck  of  the  lower  jaw  usually  unites  with  the  internal  mazil- 

^  V.  facialis;  t.  f.  anterior,  or  interna;  ^  V.  masBetericn  et  baccales. 

Y.  palato-labialis.  >  V.  labiales. 

'  V.  angularis.  lo  V.  submentalis. 

'  V.  frontalis ;  y.  preparata.  '^  V.  eubmaxillares. 

*  V.  supra-orbitalis.  ^^  V.  palatina. 

*  V.  palpebrales  superiores.  "  V.  temporalis ;  v.  facialis  posterior; 

*  V.  nasalis  dorsalis  et  lateralis,  pin-  v.  f .  externa ;  v.  carotis  externa. 
nalis,  or  alaris.  i*  V.  temporalis  superfioialis  anterior. 

^  V.  palpebrales  inferiores.  >*  V.  t.  s.  posterior. 
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lary  yein  to  form  the  tempero-maxillary  Tein.  In  its  coarse  it  receiyes 
the  following  branches : — 

The  Artic^nlar  yeins,'  from  a  plexus'  behind  the  articulation  of  the 
lower  jaw. 

The  Anterior  anric'nlar  yeins,'  f^om  the  front  of  the  auricle  or  ear. 

The  Middle  tem^poral  yein,*  following  the  course  of  the  artery  of  the 
same  name. 

The  Transverse  fk'cial  vein,*  likewise  following  the  corresponding 
artery. 

The  Farot'id  veins,*  from  the  parotid  gland. 

THB  INTERNAL  MAXILLARY  VEIN. 

The  Internal  Maz^illary  yein^  springs  from  a  plexus  which  is  situated 
between  the  pterygoid  muscles,  in  contact  with  the  maxillary  artery,  and 
receives  the  veins  which  accompany  the  latter.  It  is  a  short  vessel  which 
passes  behind  the  neck  of  the  lower  jaw,  and  joins  the  temporal  vein 
within  the  parotid  gland,  or  it  is  represented  by  a  pair  of  vessels,  both 
joining  the  temporal  vein,  or  one  may  join  the  latter  and  the  other  may 
descend  to  near  the  angle  of  the  jaw,  to  end  in  the  internal  jugular  vein. 

THE  TEMPERO-MAXILLARY  YEIN. 

The  Tem'pero-maz^illary  vein,*  formed  by  the  conjunction  of  the 
temporal  with  the  whole  or  part  of  the  internal  maxillary  vein,  descends, 
in  company  with  the  external  carotid  artery,  through  the  parotid  gland, 
and  joins  with  the  posterior  auricular  vein  to  form  the  external  jugular 
vein.  Sometimes  it  divides,  partly  to  contribute  in  the  formation  of  the 
latter,  and  partly  to  join  with  the  facial  vein  to  empty  into  the  internal 
jugular  vein  ;  and  not  unfrequently  it  entirely  joins  with  the  facial  vein 
to  terminate  in  the  internal  jugular. 

THE  POSTERIOR  AURICULAR  VEIN. 

The  Posterior  Anrio'ular  vein,*  pursuing  the  course  of  the  corre- 
sponding artery,  joins  with  the  tempero-maxillary  vein,  in  whole  or  part, 

*  V.  articulares.  «  V.  parotidesB. 

'  Plexus  artlcularis  posterior.  ^  V.  maxillaris  interna ;  deep  branch 

'  V.  auriculares  anterioree  et  v.  auri-  of  the  posterior  facial  yein. 

cnlarie  profunda.  ^  V.  tempero- maxillaris ;    v.  facialis 

*  V.  temporalis  media  or  proAinda.  posterior. 

^  V.  transversa  facei.  '  V.  auricularis  posterior. 
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to  form  the  external  jugular  vein ;  or,  in  those  cases  in  which  the  former 
terminates  in  conjunction  with  the  facial  in  the  internal  jugular  rein,  it 
is  the  sole  origin  of  the  external  jugular. 

THE  OCCIPITAL  VEIN. 

The  Oocip^ital  yein^  follows  the  general  course  of  the  corresponding 
artery,  and  usually  terminates  in  the  internal  jugular  vein,  bat  sometimes 
in  the  external  jugular.  A  communication  between  it  and  the  lateral 
sinus  is  established  by  means  of  the  mastoid  veiny  which  passes  throu§^ 
a  foramen  of  the  temporal  bone. 

THE  VEINS  OF  THE  TONGUR 

The  Dorsal  Lin'gual  vein'  receives  its  branches  from  the  upper  part 
of  the  tongue,  the  tonsils,  and  epiglottis,  and  pursues  the  course  of  the 
lingual  nerve,  to  end  in  the  facial,  pharyngeal,  or  either  jugular  rein. 

The  Ranine  yein'  commences  under  the  tip  of  the  tongue,  where  it  is 
visible  through  the  mucous  membrane,  and  passes  back  in  the  course  of 
the  hypoglossal  nerve  to  terminate  in  the  facial  or  either  jugular  yein. 

THE  PHARYNGEAL  VEIN. 

The  Pharynge^al  yein*  is  derived  from  a  plexus  on  the  sides  and  back 
of  the  pharynx,  and  descends  to  terminate  on  a  level  with  the  hjoid  bone 
in  the  internal  jugular  vein. 

THE  SUPERIOR  THYROID  VEINS. 

The  Superior  Thy^roid  yeins,^  usually  two  in  number,  are  derived 
from  the  upper  part  and  side  of  the  thyroid  gland,  and  from  the  larynx 
and  trachea,  and  terminate  in  the  internal  jugular  vein,  or  occasionally 
in  the  lingual  or  facial  vein. 

THE  VEINS  OF  THE  UPPER  EXTREMITIES. 

The  veins  of  the  upper  extremities  consist  of  a  deep  and  a  superficial 
series,  of  which  the  former  follow  the  arteries,  while  the  latter  pursue  an 
independent  course  beneath  the  skin,  but  finally  terminate  in  the  main 

*  V.  occipitalis.  *  V.  thyroidca  superiores;  ▼.  thyroidea 
2  V.  dorsalis  lingusD.  superior  et  media  et  ▼.  laryngea  et  v. 
'  V.  ranina.  pharyngea  inferior. 

*  V.  pharyngea. 
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trunk  of  the  deep  veins.  The  two  series  have  frequent  anastomotic 
communications,  and  are  provided  with  many  valves,  which  are  more 
numerous  in  the  deep  veins. 

THE  SUBCLAVIAN  VEIN. 

The  Subela^vian  vein^  is  the  continuation  of  the  axillary  vein,  and 
usually  receives  at  its  commencement  the  external  jugular  vein.  As  it 
passes  over  the  first  rib  it  is  separated  from  the  subclavian  artery  by  the 
insertion  of  the  anterior  scalene  muscle.  It  is  destitute  of  valves,  and 
by  conjunction  with  the  internal  jugular  forms  the  innominate  vein. 

THE  DEEP  VEINS  OF  THE  UPPER  EXTREMITY. 

The  Deep  Veins  of  the  upper  extremity  closely  follow  the  arteries, 
every  one  of  these  except  the  axillary  artery  possessing  a  pair  of  com- 
panion veins  which  anastomose  with  each  other  by  occasional  transverse 
offsets  crossing  the  vessel  they  accompany. 

Of  the  two  Branchial  veins,  the  internal  one  is  the  larger,  and  usually 
just  above  the  middle  of  the  arm  it  receives  the  basilic  vein,  which  be- 
longs to  the  superficial  set.  In  the  axilla  the  two  brachial  veins  unite 
to  form  the  Ax'illary  vein,  and  as  this  passes  beneath  the  clavicle  it  re- 
ceives the  cephalic  vein  of  the  superficial  set,  and  finally  becomes  the 
subclavian  vein. 

THE  SUPERFICIAL  VEINS  OF  THE  UPPER  EXTREBaTY. 

The  Superficial  veins  of  the  upper  extremity  are  generally  larger 
than  the  deep  ones,  and  are  not  the  companions  of  arteries.  Through 
numerous  anastomoses  they  form  a  net-work  enveloping  the  limb  beneath 
the  skin.  In  fat  persons  they  are  inclosed  in  the  adipose  layer  of  the 
superficial  fascia,  but  in  thin  persons,  and  under  ordinary  circumstances, 
are  for  the  most  part  visible  through  the  integument  They  have  fre- 
quent anastomotic  communication  with  the  deep  veins,  and  finally  term- 
inate in  the  main  trunks  of  the  latter. 

The  TTl'nar  cuta'neous  veins,'  usually  two  in  number,  occupy  the  front 
and  back  of  the  forearm.  The  posterior  ulnar  cutaneous  vein'  com- 
mences from  the  outer  portion  of  the  back  of  the  hand,  ascends  along 
the  ulnar  border  of  the  back  of  the  forearm,  communicating  in  its  course 
with  anastomotic  branches  of  the  radial  cutaneous  vein,  and  at  the  bend 
of  the  elbow  assumes  the  name  of  basilic  vein.     The  anterior  ulnar 

1  V.  subclaTia. 

'  V.  ulnares  outaneaB ;  v.  ulnaris  cutanea ;  y.  basilica. 

*  V.  ulnaris  cutanea  posterior ;  y.  saWatella. 

27 
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ontaneouB  veia'  coiuraencve  Ib1 
of  tlio  wrist,  asceuds  nloog  the  fore- 
aru,anasl<>ii)nKiQ(riiiitscoiirwiritli 
the  preoeding.  and  cither  t«nninatH 
byjoiniDg  the  posterior  nhiarcnt^ 
neons  vein  or  the  mMJiao  Tetii, 


The  Baail'ic  vein'  aseeudfl  from 
the  posterior  nlnar  catanuons  Tcin 
along  the  inner  border  of  the  U- 
ceps  mnscle,  ut>d  perforates  ti« 
brachial  faiicia,  to  join  almve  IIk 
middle  of  the  arm  one  of  th«  br*- 
chial  vein  8. 

The  Radial  cata'neoiu  Tan< 
commences  from  the  radial  aide  of 
the  hack  of  ttie  hand,  asccndH  along 
the  outer  border  of  the  foreann,  n- 
ceiving  in  its  coarse  niao;  brsnehet 
from  the  front  and  back  of  the 
latter,  and  at  the  bend  of  the  ellww 
asHumea  the  name  of  cephalic  «eia 
Sometimes  there  are  two  radial 
cutaneous  reins  vbicb  either  cod- 
join  near  the  bend  of  the  elbow,  or 
the  anterior  one  joins  the  medUn 

The  Ceplial'ic  veis,*  ascending 
from  the  former  aloii)^  tJie  oDter 
border  of  the  biceps  muscle,  and 
then  in  the  groove  between  tbo 
deltoid  and  great  pectoral  muscles, 
dips  inwardlj  below  the  darkle 
and  terminates  in  the  axillarjrTeio. 


"  V.  radinlis  ciilnne* 

<  V.  coplmlicu!    r. 

Uluioa  rtdiklUi 

onpius. 
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The  Ke'dian  TeiiiB^  occupy  the  front  of  the  forearm  in  the  interval  of 
the  olnar  and  radial  cntaneoos  veins,  with  which  they  freely  anastomose. 
They  are  very  variable  in  namber,  arrangement,  and  method  of  termina- 
tion. Frequently  they  collect  into  a  parent  stem*  which  forks  at  the 
bend  of  the  arm — one  division,  named  the  median-oephal'ic  vein,'  pro- 
ceeds obliquely  upward  and  outward  to  join  the  cephalic  vein,  while 
the  other,  named  the  median-basil'lo  vein,^  passes  upward  and  inward 
to  join  the  basilic  vein.  At  other  times  the  median  vein  or  veins  term- 
inate in  an  oblique  vessel  proceeding  across  the  bend  of  the  arm  upward 
and  inward  from  the  radial  cutaneous  vein  to  the  basilic  vein.  The 
middle  of  the  oblique  vessel  or  the  angle  of  the  forked  median  vein  anas- 
tomoses at  the  bend  of  the  arm  with  the  brachial  veins. 

The  median-basilic  vein  or  the  inner  portion  of  the  oblique  vessel  is 
larger  than  the  median-cephalic  vein,  and  is  usually  chosen  in  the  opera- 
tion of  bleeding  from  the  arm.  It  crosses  the  brachial  artery,  from 
which  it  is  only  separated  by  the  offset  from  the  tendon  of  the  biceps 
muscle  to  the  brachial  fascia.  Important  branches  of  the  internal  cuta- 
neous nerve  pass  above  and  below  it. 


THE  AZYGOS  VEIN. 

The  Ax^yg^B  vein*  commences  on  the  right  side  of  the  vertebral  col- 
nmn,  in  an  anastomotic  communication  with  the  lumbar  veins,  the  renal 
vein,  or  the  inferior  cava.  Passing  from  the  abdomen  through  the  aortic 
orifice  of  the  diaphragm,  or  through  a  distinct  aperture  in  the  right  cms 
of  the  latter,  it  ascends  on  the  dorsal  vertebr®  and  arches  forward  over 
the  root  of  the  right  lung  to  terminate  in  the  superior  cava.  To  its 
right  are  situated  the  thoracic  duct,  the  aorta,  and  the  oesophagus,  and 
in  its  course  it  receives  the  following  branches : — 

The  Bight  interoostal  veins.  Sometimes  the  upper  two  or  three  con- 
join in  a  trunk,  which  opens  into  the  right  innominate  vein. 

The  Oesophageal  veins. 

The  Sight  bronchial  vein. 

The  Hemi-az'ygos  veins,  of  which  there  are  two  situated  on  the  left 
Bide  of  the  vertebral  column.  The  inferior  hemi-az'ygos  vein'  arises 
in  the  same  manner  as  the  azygos  vein,  and  like  it  enters  the  thorax, 
when  it  ascends  to  about  the  middle  of  the  dorsal  vertebrae,  and  then 


1  V.  mediansD ;  v.  mediana. 

*  V.  mediana  communis. 

*  V.  mediana  eephalica. 

*  V.  mediana  basilica. 


*  V.  aiygos ;  v.  azyga ;  v.  sine  pari  ; 
v.  pari  careus ;  v.  prelombo-thoracica. 

*  V.  hemi-asygos ;  ▼.  hemi-azyga ;  v. 
azygos  sinistra,  or  parva. 
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^^^^H    croBses  the  colnmn  beneath  the  aorta  to  Joid  the  azygos  rein.     It  n- 

^^^^^k  cciree  in  it§  tourse  the  lower  flve  or 

ix  left  intercostal  veins.    The  npe- 

^^^^H                   ,  , 

rior  hemi-az'y^os  vein'  is  fwnii"! 

^^^^H 

by  the  iKiiim  yf  the  upper  loftis- 

^B    V '^  y 

tercostal  veiiu  which  du  nut  join 

the  former.     It   terminates  in  the 

^^^H^         ^n|^_^Hi 

lert  innominate,  the  inferior  hemi- 

w       iJw\M\< 

azygos,  or  the  azygos  rein. 

^^m           -'^S^^^ 

THE  INFEKIOR  CAVA- 

^^H               '^^-^iT 

The  Inferior  cava,'  the  ucend- 

^^^H         ^r-C^ 

iii^   trunk  of  the  venoua   sTsl«in. 

^^^H           j^ — ii"  >^~*^"- 

collccU  the  blood  from  the  laferiur 

^^^H         ''^^-""^l  v"^^- 

oxtremitiea,  pekis,  and  aWoniea 

^^^H                        — ^VI^^-»!?3^ 

It  eommcncus  by  the  coufiaence  of 

^^^H                                                             '        V       ^^^^v 

the  L'ommoD  iliac  veins  si  titu  side 

H              'Q*- 

of  the  fourth  lumbar  vertebra,  ai- 

cends  upon  the  rertel^-nl  column  to 

^^^H 

the  right  of  the  aorta,  and  puati 

through  the  quadrate  foranieu  -if 

^^^H 

the  diaphragm  to  terminate  in  the 

H  SI.. -^2^ 

right  auricle  of  the  heart.     It  it 

larger  than  the  aorta  or  the  supe- 

rior cava,  and  is  possessed  of  no 

^^HHHi^^ 

valves.     Exclusive  of  the  commdn 

iliac  veins,  iu  its  course  it  reedtw 

a  number  of  brauehes. 

BEANCUES  OF  THE  INFEEIOB 

^^^H            \m\  M'l.aiafiflF 

CAVA. 

The  Middle  sacral  vein'  follon 

the   course   of  the    correspondinii; 

artery,  and  opoua    iiilu    the  com- 

^^^^K    »«,  m  right,  a  l<.(l  rciil  vdQ.;  t,  .uprrior  aim; 

mencement  of   the    inferior  ca»a. 

^^^^^H  11  eiKTBUI  Jupilu  Tama;  U. •abcliTUn  viln:  10. 

Sometimes  il  l«rmiuatea  in  the  loft 

^^^^^F  s]rit»  nio;  11  iDfcrlor.U  npKJor  IwmlujgM 

^^^^    '•■"■ 

common  iliac  vein. 

^H                     '  y.  Iiemi-aijgoi  luperior;    superior 

■  Ckts  inferior;    Teiu  cava  inferior. 

^M                 imercoiOilTein;  t.  somi-ordemi-aiygos. 

naeendena,  or  abdomioslis;  t.  hepaliiM. 

>  V.  sacTBliB  media. 
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The  Lumbar  Teins^  are  three  or  four  in  namber  on  each  side,  and 
follow  the  like-named  arteries.  They  anastomose  with  one  another,  and 
with  the  common  iliac,  azjgos,  and  hemi-azygos  veins,  thns  forming  a 
plexus.' 

The  Spermatie  Teins*  derive  their  blood  from  the  testicles.  Each 
originates  in  the  spennatic  plexus/  and  follows  the  corresponding 
artery — the  right  one  to  terminate  in  the  inferior  cava,  the  left  one  in 
the  left  renal  vein. 

The  Ova^rian  veiiis,^  of  the  female,  originate  in  the  OYarian  plexus 
contained  in  the  broad  ligament,  and  follow  the  same  course  as  the  pre- 
ceding veins. 

The  Be'nal  Teins*  are  short,  capacious  trnnks,  formed  by  the  converg- 
ence of  several  branches  emerging  from  the  siuns  of  the  kidneys.  They 
are  nearly  transverse  in  their  direction,  and  the  left  one  is  the  longer, 
and  crosses  in  front  of  the  aorta  to  reach  its  destination. 

The  Supra-renal  Tems^  consist  of  several  branches  from  the  supra- 
renal bodies  terminating  in  the  inferior  cava,  the  renal  veins,  and  those 
sacceeding. 

The  Phren'ic  Teins"  consist  of  two  companions  for  each  correspond- 
ing artery,  and  terminate  in  the  inferior  cava  just  below  the  following. 

The  Hepat'ic  Teinfl'  are  two  or  three  trunks  which  emerge  from  the 
posterior  notch  of  the  liver,  and  immediately  terminate  in  the  inferior 
cava,  just  as  it  enters  the  quadrate  foramen  of  the  diaphragm. 

THE  PORTAL  VEIN. 

The  Portal  Tein^^  is  a  short,  capacious  trunk,  about  three  inches  in 
length,  derived  from  the  convergence  of  the  veins  of  the  stomach,  the 
small  and  large  intestines,  the  spleen,  and  the  pancreas.  It  commences 
bj  the  conjunction  of  the  splenic  and  superior  mesenteric  veins  behind 
the  pancreas,  and  ascends  in  the  right  border  of  the  lesser  omentum  to  the 
transverse  fissure  of  Ihe  liver,  where  it"  divides  into  two  principal  branches, 


*  V.  lumbares.  '  V.  phrenicae;  v.  p.  inferiores ;  v.  dia- 
'  Plexus  lumbaris  et  t.  lumbans  ad-  phragmaticn. 

scendens.  *  V.  hepatic» ;  y.  cavse  hepaticas ;  v. 

*  V.  spermaticn ;  ▼.  b.  intemre.  supra-hepaticaD. 

*  Plexus  spermaticus;  p.  pampinifor-  **  V.  portalis,  porta,  portes,  port  arum, 
mis.  or  ad  portas ;  y.  lactea ;  y.  arterialis ;  y. 

*  v.  oyarin.  ostiaria  ;  y.  magna ;  manus  jecoris  or 
*y.  renales;  ▼.  emulgentes.  hepatis;  ramalis  vena ;  janitrix ;  portal 
7  V.  supra-renales ;  ▼.  oapsulares ;  ▼.  system ;  abdominal  yenous  system ;  sys- 

atrabiliarisD.  tem  of  the  yena  porta. 

^1  Sinus  yenae  portarum. 
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which  diverge  right  and  left  to  be  distributed  tliroDghoat  the  organ. 
The  blood  thns  coDrejed 
to  the  lirer,  together  with 
that  of  the  hepatic  uterj, 
is  returned  to  the  generkl 
Bystem  hj  meona  of  the 
hepatic  Terns. 

The  Splan'io  tsu'  ii 
denved  from  branchescor- 
respondiag  with  those  of 
the  splenic  artery,  and 
parsnes  the  same  cotinc 
as  tins  nntil  it  joins  the 
portal  vein 

The  Sapenor  mm'm- 
terio  rem*  pumes  the 
same  coorse  as  tiie  lik^ 
named  artery  and  joiai 
with  the  preceding  reii 
to  form  the  portal  Tein. 

The  Cor'onaiT  Ttis'irf 
the  stomach  tenninatei 
either  in  the  splenic  rein 
or  the  portal  rein. 

The  Biffht  Owt»- 
^"  epip'loio  rein'  joins  the 

a,  portal  Tflin;  b,  Bplmld  Tela:  ,  A      ■  - 

fcrior  niBKniericiein;<,nipe-   Superior  meseotenc  Tern 

Mi.r  inewnteric  Teln:  /.  trank  of  the  luperlor  meMnterii  iirt«7.     or  the  portal  TCin. 

1,  Itver;  %  ttomnih:  3.e|>1eeiii  *,  punwa;  (.dnodmnni!  ft,M-  mi,„  «__*;-  _.i_  )  fc„_ 

^.i>,t«^oB:m  .«„.««  cptonrnm^eJ;  T,nn.ll  int-U-i  ^he  CystlO  T«in,'  fhnil 

f.  d»ceD<iing  colon.  the  gall-bladder,  joins  the 

latter  vessel. 
The  Infisrior  Xes'eaterio  Tflin,*  parsning  the  course  of  the  coire- 
sponding  artery,  terminates  in  the  splenic  or  the  saperior  mesenteric 


The  portal  vein  and  its  branches  are  destitnte  of  valves. 


>V.  splenica;  t.  lienalis. 

leiictt:  ».  m.  magna. 
'  V.  coronaria;  v.  gaelrica  iuperior. 

ca  dextra  infei^or. 

»  V.  cyilic*. 

*  y.  mesealerica  inferior;  v.m.  minor 
V.  colic  ainiBtra. 
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THE  VEINS  OF  THE  VERTEBRAL  COLUMN. 

The  Dorti-spinal  plexiu^  is  a  net-work  of  veins  embracing  the  verte- 
bral arches  and  their  processes  posteriorly.  It  receives  the  veins  from 
the  mascles  of  the  back,  and  commanicates  by  frequent  anastomoses  with 
the  intra-spinal  plexus,  the  vertebral,  intercostal,  lumbar,  and  sacral 
veins,  and  the  superficial  veins  of  the  back. 

The  Intra-spinal  plexus'  is  an  intricate  net-work  of  veins,  situated 
within  the  spinal  canal,  between  the  dura  mater  and  the  vertebree.  It  is 
composed  of  four  longitudinal  veins,  two  in  front  and  two  behind,  ex- 
tending the  entire  length  of  the  spinal  canal,  and  frequently  communi- 
cating with  one  another  by  transverse  veins.  The  anterior  lonpitndinal 
Teina*  occupy  the  sides  of  the  vertebral  bodies  and  present  a  festooned 
appearance  from  their  curving  round  the  abutments  of  the  vertebral 
arches.  Opposite  the  vertebral  bodies  they  are  associated  by  transverse 
veins,  which  pass  beneath  the  vertebral  ligament  and  receive  the  diploic 
▼eins^  from  the  interior  of  the  vertebrae.  The  posterior  lonpitndinal 
Teina,^  smaller  than  the  anterior,  occupy  the  sides  of  the  vertebral 
arches,  and  conjoin  by  transverse  branches  crossing  the  latter,  and  like- 
wise join  the  anterior  longitudinal  veins  by  lateral  branches.  The  com- 
plexity of  the  intra-spinal  plexus  is  increased  by  frequent  division  and 
reunion  of  both  the  longitudinal  and  transverse  veins  as  they  pursue 
their  course. 

The  intra-spinal  plexus  receives  veins'  from  the  spinal  cord  and  its 
membranes,  and  communicates  through  the  intervertebral  foramina  with 
the  vertebral,  intercostal,  lumbar,  and  sacral  veins,  and  with  the  occipital 
sinuses  of  the  cranium. 


THE  COMMON  ILIAC  VEINS. 

The  Common  Il'iac  Teins^  are  formed  by  the  confluence  of  the  inter- 
nal and  external  iliac  veins  opposite  the  sacro-iliac  articulation.     Con- 


1  VeneD  dorsi-spinales ;  plexus  spinalis 
posterior;  p.  spinales externi  posteriores; 
plexus  rachidian  externi  posterieur, 
Breschet. 

'  Plexus  spinalis  intemus ;  p.  spinales 
interni ;  p.  s.  i.  anteriores  et  posteriores ; 
veines  intra-rachidiennes  fr. ;  meningo- 
rachidian  veins. 

'  v.  longitudinales  anteriores ;  sinus 
longitudinales ;  plexus  longitudinales 
anteriores ;  great  spinal  veins ;  grandes 
▼eines  raohidieunes  longitudinales  ante- 


rieures,  Breschet ;  sinus  columnsD  verte- 
bralis. 

*  VensD  basi-vertebrales ;  v.  basis  ver- 
tebrarum. 

A  V.  longitudinales  posteriores ;  plexus 
spinales  interni  posteriores;  posterior 
spinal  veins;  veines  longitudinales  ra- 
ohidieunes posterieures,  Breschet. 

*  Medulli-spinal  veins;  v.  medulli- 
spinales. 

^  V.  iliacsD  communes;  ▼.  i.  primitivad. 
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verging,  they  ascend  and  pass  beneath  the  right  common  iliac  arterj, 
and  to  the  right  of  the  median  line,  on  the  last  Inmbar  vertebra,  unite 
to  form  the  inferior  cava. 

The  right  vein  is  shorter  and  more  vertical  in  its  ascent  than  the  left; 
and  is  at  first  behind  the  corresponding  artery,  and  then  gets  to  its  oater 
side.  The  left  vein  is  situated  at  the  lower  part  of  the  inner  side  of  its 
accompanying  artery.     Both  are  destitute  of  yalves. 

THE  INTERNAL  ILIAC  VEIN. 

The  Internal  Il'iac  vein^  corresponds  in  its  arrangement  with  the  dis- 
tribution of  the  like-named  artery,  posteriorly  to  which  it  is  situated, 
ascending  on  a  line  with  the  sacro-iliac  articulation  to  terminate  in  the 
common  iliac  vein.  It  receives  the  double  companion  veins  of  the  glu- 
teal, ilio-lumbar,  lateral  sacral,  obturator,  and  ischiatic  arteries,  which 
generally  conjoin  with  each  other  shortly  before  terminating  in  the  main 
truuL 

The  ilio-lumbar  veins  anastomose  with  the  lateral  sacral  and  Inmbtr 
veins,  and  frequently  terminate  in  the  common  iliac  vein.  The  lateral 
sacral  veins  form  with  the  middle  ones  a  plexus,'  which  communicates 
with  the  hemorrhoidal  plexus. 

The  veins  of  the  rectum,  bladder,  and  organs  of  generation  are  ex- 
ceedingly numerous  and  large,  and  in  several  positions  form  very  intri- 
cate and  capacious  plexuses. 

The  HsDmorrhoid'al  plexus'  embraces  the  rectum,  and  is  especially 
well  developed  at  the  lower  part  of  the  latter,  where  it  is  the  frequent 
seat  of  varicose  enlargements,  constituting  haemorrhoids  or  piles.  It 
communicates  with  the  sacral  and  prostatic  plexuses ;  and  veins^  proceed 
from  it  to  the  inferior  mesenteric  vein,  the  internal  iliac  veins,  and  the 
pudic  veins. 

The  Prostatic  plexus^  is  an  intricate  and  capacious  net- work  of  veins, 
embracing  the  membranous  portion  of  the  urethra,  the  neck  of  the 
bladder,  the  prostate  body,  and  the  seminal  vesicles.  It  communicates 
freely  with  the  vesical  plexus,  joins  the  hcemorrhoidal  plexus,  and  termi- 
nates in  the  internal  iliac  and  pudic  veins. 

The  XT^tero-yag'inal  plexus'  corresponds  in  the  female  with  the  pre- 
ceding, and  embraces  the  vagina  and  uterus.     It  communicates  with  the 

1  V.  iliaca  interna ;  t.  hypogastrica.  ^  P.  prostaticus ;  p.  pudendalis :  part 

^  Plexus  aacralis.  of  vesico-prostatio  plexus. 

*  P.  hsemorrboidalis.  '  P.  utero-vaginalis ;  p.  uterinus  et  p. 

*  V.  hnmorrhoidales  sup.  med.  et  inf. ;  vaginalis. 
V.  h.  internse  et  externse. 
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OTarian  and  the  padic  veiDS,  and,  by  means  of  the  ro -called  uterine 
Teins,^  joins  the  internal  iliac  yeins.  Dnring  pregnancy,  the  veins  of 
the  aterine  plexns  become  exceedingly  enlarged,  forming  capacions 
sinuses,'  but  they  do  not  pnrsne  a  tortuous,  course  like  the  arteries. 

The  Ves'ical  plexui*  embraces  the  blinder,  but  is  especially  well  de- 
veloped at  the  fundus  of  the  latter,  where  it  joins  the  prostatic  or  vaginal 
plexus.  From  it  proceed  several  vesical  veins  to  terminate  in  the  inter- 
nal iliac  veins. 

The  Pn'dic  Tein^  pursues  the  course  of  the  corresponding  artery,  and 
is  formed  of  branches  which  accompany  the  deep  arteries  of  the  penis 
and  those  of  the  perineum.  It  communicates  with  the  prostatic  and 
bsemorrhoidal  plexuses,  and  terminates  in  the  internal  iliac  vein.  It  has 
a  corresponding  origin,  in  the  female,  from  the  clitoris  and  perineum, 
and  communicates  with  the  vaginal  plexus. 

Larger  veins  than  those  which  follow  the  deep  arteries  of  the  penis 
emerge  from  its  erectile  tissue  to  pursue  a  different  course.  Those  from 
the  spongy  body  issue  at  the  base  of  the  glans  and  converge  to  form  the 
Donal  yein  of  the  penis,^  which  runs  along  the  dorsal  groove  of  the 
organ  beneath  the  arch  of  the  pubis.  After  perforating  the  triangular 
ligament,  it  divides  into  two  branches,  which  terminate  in  the  prostatic 
plexus.  The  veins  from  the  cavernous  bodies  emerge  at  the  lower  groove 
and  turn  round  their  outer  side  to  join  the  dorsal  vein.  The  Dorsal  Tein 
of  the  olitoris*  has  a  corresponding  origin  and  course  as  the  preceding, 
and  terminates  in  like  manner  in  the  vaginal  plexus. 

THE  EXTERNAL  lUAC  VEINS. 

The  External  Il^iac  vein^  collects  the  blood  from  the  lower  extremity, 
and  is  the  continuation  of  the  femoral  vein.  Commencing  beneath  Pou- 
part's  ligament  at  the  inner  side  of  the  corresponding  artery,  it  ascends 
behind  the  latter  to  join  with  the  internal  iliac  in  the  formation  of  the 
common  iliac  vein.  At  its  commencement  it  receives  the  double  com- 
panion veins  of  the  circumflex  iliac  and  epigastric  arteries. 


>  V.  uterinsD.  *  V.  pudica. 

*  Uterine  sinuses.  *  V.  dorsalis  penis. 

*  P.  yesicalis ;  part  of  vesico- prostatic  *  V.  dorsalis  clitoridis. 
plexus.  ^  V.  iliaca  externa. 
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THE  DEEP  VEINS  OP  THE  LOWES  EXTREMITY. 

The  Deep  veins  of  the  lower  extremity  parsne  the  exact  noorse  of 

the  corresponding  arteries ;  every  one  of  these,  excepting  the  poplileiil 
artery  and  its  continnation  the  femoral  having  two  compani one  which 
anastomose  with  each  other  across  the  vessel  they  accompany. 

The  Poplito'aJ  vein,'  formed  by  the  conjonctioB  of  tho  companina 
veins  of  the  anterior  and  posterior  tibial  arteriea,  is  sitnated  behind  ibe 
correspondioft  artery,  and  passes  in  company  with  it  thron^h  the  perfo- 
.  ration  of  tlie  great  adductor  muscle  to  assume  the  name  of  femoral  rein. 

The  Fem'oral  vein' at  first  lies  behind  its  accompanying  artery,  hut 
p-adnally  inclines  to  the  inner  side  during  its  ascent,  and  at  Puapart'o 
ligament  assumes  the  name  of  eicternal  iliac  vein. 


THE  SUPERFICIAL  VEINS  OF  THE  LOWER  EXTREMITY. 

The  Superficial  veins  of  the  lower  extremity  have  the  general  pleii- 
form  arrangement,  relation  of  position  to  the  skin,  and  other  characters 
indicated  in  the  account  of  those  of  the  upper  extremity.  Two  princi- 
pal trunks,  the  saphenous  veins,  collect  the  blood  of  the  superficial  lem 
and  empty  it  into  the  main  trunk  of  the  deep  veins. 

The  Short  saphe'nous  rein'  proceeds  from  branches  along  tlie  ouUr 
part  of  the  hack  of  the  foot,  passes  behind  the  outer  ankle,  ascends  the 
back  of  the  leg,  and  dips  l)etween  the  heads  of  the  gastrocnemius  inns- 
cle  to  terminate  in  the  popliteal  vein.  It  collects  the  blood  of  the  snper- 
ficial  veins  of  the  outer  part  of  the  foot,  and  the  outer  and  back  poiI  of 
the  leg,  and  anastomoses  freely  with  branches  joining  the  sncceediiiK 
rein. 

The  Long  Baphe'nom  vein,'  more  capacious  than  the  other,  sprinsi 
from  branches  on  the  buck  and  inner  side  of  the  foot.  Pasdng  ii 
front  of  the  inner  ankle,  it  ascends  along  the  tibia  to  the  knee,  vhen 
it  inclines  backward,  and  then  ascends  upon  the  thigh  to  the  saphcDOU 
opening.  Through  this  it  dips  to  terminate  in  the  femoral  vein.  U^^ 
ceives  the  veins  fli-om  the  inner  side  of  the  foot,  the  greater  naml>er  oF 
those  of  the  leg,  all  those  of  the  thigh,  the  external  padic  veins,  end 
many  of  those  of  the  abdomen. 


■  V.  BSphens  pitrrn ;  v.  b.  extei 
perento-mallRalaris;  lesser  sapbeu 
•ilemal  asphenoUB  reia. 


>  V.  B.  longB :  T.  aBpheu  inien 
B.  mngaa;  r.  libio-mnllooliria; 
saphenn  vein;  intemat  Eaphenoiu 
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THE   VASCPLAR   SVSTEM- 


THE  PULMONAEY  VEINS. 


The  Pulmonary  veiiu  are  four  short  yenous  trunks,  of  which  tiro 
emerge  from  etu-h  Imig  and  convey  bright-red  blood  to  the  he«rL 

The  Bight  Pulmonary  veins,  longrer  than  those  of  the  left  side,  pus 
from  the  root  of  (he  right  lung,  beh)W  the  uorreaponding  pniraonarj 
a.Tiiiry.  behind  the  saperior  cara,  the  right  aaricle  and  the  aorta,  to  term- 
inate in  the  left  auricle. 

Tlie  Left  Pnlmooary  veins  pass  ^om  the  left  long  in  tront  of  Uie  d^ 
Bcending  aorta,  and  likewise  terminate  in  the  left  aaricle. 


THE  LYMPHATIC  SYSTEM. 


..,,1 .    " 


The  Lymphat'ic  System'  consists  of  vessels,  glanil-like  Irodies.  anil  i 
contained  liquid.  Tlie  former  are  named  lymphatic  vessels  or  lyn- 
pliatios ;  the  glaud-like  bodies  are  called  lymph&tic  glanda,  or,  together 
with  the  vessels,  are  also  uamed  lymphatics.  The  contained  liijuid  of 
both  vessels  and  glands  is  the  lymph. 

The  intestinal  Ij-mpliatics  are  more  commonly  known  as  the  laeteall, 
and  their  contained  liquid  as  the  chyle. 

Lymphat'ic  vesisls'  exist  in  mammals,  birds,  reptiles,  and  fishes,  bat 
are  absent  iu  the  lower  classes  of  animals.  They  are  fonnd  in  most  tis- 
snes  and  organs  which  receive  blood,  but  have  not  been  detected  in  iLe 
'snbstance  of  the  brain  and  spinal  cord,  in  the  eyeball  and  labyrinth,  Dur 
the  placeiitA  and  its  membranes. 

The  lymphatics  are  accessory  to  the  sanguiferons  system.  From  the 
various  tissues  and  organs  they  collect  a  liqnid  which  is  apparently  ■ 
transuded  portion  of  the  liquor  sanguinis  unappropriated  by  the  tissnrs. 
In  addition,  they  collect  nutritive  material  derived  from  the  food  in 
the  intestines.  The  liquids  thus  obtained  are  conveyed  from  smaller  to 
larger  vessels,  traversing  in  their  course  the  lymphatic  glands,  until 
finally  they  collect  into  two  great  trunks,  the  thoracic  dnct  and  the  rigilt 
lymphatic  duct,  which  empty  the  lymph  into  the  veins. 

The  lymphatics  consist  of  a  deep  and  superficial  set,  the  former  follov- 
ing  the  conrse  of  the  deeply-seated  blood-vessels,  and  the  latter  mnaiaf 
beneath  the  skin  and  the  membranous  envelopes  of  the  organs  in  whicb 
they  exist. 

The  principal  lymphatic  vessels  are  more  nnmeroue  than  the  arterifs 
and  veins,  but  are  very  much  finer.     They  are  long,  thread-like,  irsns- 

'  AbBorbenl  syntt?m. 

1  Absorbeat  vegHetg,  or  abBDrbenU;  vbbk  Ifmpbatiua;  Tsiin  lymphaiine;  'u* 
FMorbentia;  t. hjUragogk ;  ductus geroBi j  Ijrmpliai-ducltu;  lympfaaogiB:  li}fdrriD|ti. 
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pareat  tabes,  of  difficult  deUction  anleas  some  colored  substance  is  in- 
jected into  them.  They  are  remarkable  alao  for  their  great  namber  of 
Talres,  which  are  constructed  like  those  of  the  veins,  and  prevent  a  retro- 
grade coarse  of  the  lymph.  The  valves  are  arranged  in  pairs  at  short 
distances  apart,  and  the  vessels  behind  them  are  dilated  so  that  they  pre- 
sent a  beaded  appearance  when  distended. 

The  mode  in  which  the  lymphatics  commence  has  been  imperfectly 
aacertaincd  in  consequence  of  the  extreme  tenuity  and  transparency  of  the 
vessels  and  the  impossibility  of  in- 
jecting colored  liquids  in  a  direction 
opposed  to  the  opening  of  the  many 
valves  which  occupy  the  larger 
branches.  For  the  most  part  they 
appear  to  originate  isclosecapillary 
neta.intercalated  with  the sanguifer- 
ona  capillaries,  but  having  no  com- 
maoicatioQ  with  them.  In  the  villi 
of  the  intestines  the  capillary  lym- 
phatics apparently  commence  as 
■ingle  clnb-like  tubes  with  the  ex- 
tremity closed.  The  lymphatic  ca- 
pillaries are  even  larger  than  the 
sangniferons  capillaries,  and  like 
them  are  destitute  of  valves. 

Nearly  all  the  priucipal  lym- 
phatic Tessels,  in  their  course  to 
the  great  trunks,  pass  through  lym- 
phatic glands  which  occupy  convenient  positions  in  the  various  recesses 
aod  cavities  of  the  body.  As  they  approach  near  to  the  glands,  they 
divide  and  subdivide  before  entering  the  latter,  and  in  emer^ng  at  the 
opposite  side  many  branches  converge  to  form  larger  vessels.  Those 
which  enter  are  named  afferent  vmhIi,'  and  thost  which  emerge  are  the 
afferent  Tetielt,'  and  are  fewer  and  larger  than  the  former. 

In  structure  the  lymphatic  vessels  resemble  the  blood-vessels,  more 
especially  the  reins.  According  to  Eolliker,  their  external  coat  con- 
tuns  longitudinal  bundles  of  mnscnlar  fibres. 

The  Lymphat'lo  glands*  are  moderately  hard,  pinkish  bodies,  varying 
in  size  fh>m  that  of  a  hemp-seed  to  that  of  an  almond,  and  are  mostly 


>  Vftia  tSerentU;  t.  inf«renlia.  ■  Tau  efferealik. 

'L;inpli>(io  gftagUoiu;  eonglobsta,  or  globate  gl&ndi;   glanduln  lymphation ; 
g.  conglobfttB. 
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compressed  spheroidal  or  ovoidal.  They  are  generally  sitnated  along  the 
coarse  of  the  larger  blood-vessels,  and  exist  in  considerable  nnmberB 
within  the  thorax  and  abdomen,  bat  likewise  are  foand  in  the  neck,  the 
axilla,  groin,  bend  of  the  elbow,  and  the  popliteal  space. 

The  strnctare  of  the  lymphatic  glands  has  not  yet  been  positiTelj 
demonstrated.  According  to  recent  investigations,  they  appear  to  con- 
sist of  a  multitade  of  vesicles  or  poaches  which  communicate  with  one 
another,  with  the  termination  of  the  afferent  vessels,  and  with  the  cooi- 
mencement  of  the  efferent  vessels.  The  vesicles  occnpy  the  interspaeei 
of  a  stroma  of  connective  tissne  abundantly  supplied  with  blood-vesseli 
In  constitution  the  vesicles  resemble  those  which  form  the  solitary  tod 
agminated  glands,  and  are  suspected  to  be  the  source  of  the  lymph  cor- 
puscles. 

Lymph^  possesses  nearly  the  same  physical  and  chemical  properties  ai 
liquor  sanguinis.  After  passing  through  the  lymphatic  glands  it  is 
found  to  have  acquired  numerous  bodies,  named  lymph  eozpvaclai.* 
These  are  faintly  granular  nucleated  cells  like  the  colorless  corpuscles  of 
the  blood.  They  are  also  identical  in  character  with  the  nacleated  celb 
of  the  vesicular  structure  in  the  lymphatic  glands,  and  are  hence  inferred 
to  be  derived  from  the  latter.  A  few  corpuscles  of  the  same  kind  have 
been  noticed  in  the  intestinal  lymphatic  vessels  before  reaching  the  met- 
enteric  glands,  and  are  suspected  of  originating  in  the  solitary  and  agmi- 
nated glands. 

From  the  researches  of  Wharton  Jones,  published  more  than  a  doxea 
years  ago,  the  lymph  corpuscles  ultimately  nndergo  solution,  and  leave 
their  nuclei  transformed  into  blood  disks.  Though  these  researches  ap- 
pear to  be  but  little  noticed,  the  opinion  gains  ground  that  the  lymph 
corpuscles  constantly  poured  into  the  blood  are  the  source  of  its  red 
corpuscles. 

Chyle'  is  the  lymph  of  the  intestinal  canal  modified  by  admixture  of 
the  absorbed  nutritive  liquid  of  the  food.  From  the  presence  of  innu- 
merable fat  particles,  it  is  commonly  of  a  milk-white  color,  whence  tlie 
name  of  laoteals/  given  to  the  lymphatic  vessels  which  convey  it  to  the 
thoracic  duct. 

THE  TRUNKS  OF  THE  LYMPHATIC  SYSTEM. 

The  lymphatic  system  has  two  main  trunks,  of  which  one  is  compara- 
tively long  and  large,  and  is  named  the  thoracic  duct,  while  the  other 
is  quite  small,  and  is  called  the  right  lymphatic  duct. 

1  Lympha;  white  blood.  *  Vasa  chylifera;  ohyliferous  vessels; 

'  Lymph  globules ;  white  corpuscles.        vasa  lactea. 
'  Chylus ;  succus  nutritius. 
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THE  THORACIC  DUCT. 


cli  1,  Ita  tumliatlas  ■(  tli*  inidcor 
of  tb*  leA  iBtenwl  Jngulu  ud  nb- 
nlM;  4.  the  rigbt  l;mphiulc  duct;  &, 
of  tba  Uil|ii:  B.  IUk  Ijmphitia;  T, 
iBBbu  Ijmptuitlci;  S.  intnmUl  IrmplwUa.  a, 
•aperiorani  t,l*ft  lnBaiiiliuUTclD;c.[lglii  Ln- 
aooiHUTeln;  A>«1*i  (.  lDfcrloTam;/,iwi» 
BBelg;  |r,  origin  gf  lb*  dUphngm. 

The  ^orao'io  duot'  commeiices 
in  f^ont  of  the  second  lumbar  ver- 
tebra, between  the  aorta  and  infe- 
rior cava,  through  the  union  of  the 
two  Inmbar  lymphatic  trunks  with 
the  intestinal  lymphatic  trunk ;  the 
former  being  derived  from  the  lym- 
phatics of  the  pelvie  and  lower  ex- 
tremities, the  latter  from  the  vis- 
ceral lymphatics. 

The  intestinal  lymphatic  trnnk 
idone,  or  in  conjunction  with  one 
or  both  of  the  Inmbar  lymphatic 
tninks,  nsaally  forma  an  oblong  di- 
latation, called  the  Beoeptade  of 
the  Cbfle.'  This  dilatation  is  of 
rariable  size,  bnt  generally  meas- 
ures nrom  one  to  two  inches  in 
length,  by  the  fonrth  of  an  inch  in 
width 

After  its  origin,  the  thoracic 
duct  passes  through  the  aortic  ori- 
fice of  the  diaphragm,  and  ascends 
in  front  of  the  vertebral  colnnin, 
between  the  aorta  and  azygos  vein, 
and  behind  the  msopbagos.    From 


'  Ductus tharscicui;  d.  t.  posterior;  d. 
l/mphslicuB  siniiter;  d.  rorifer;  d.  ver- 
Ubralie ;  d.  chjli ;  d.  ohyUfeniB ;  d.  l«c- 
teiu;  d.  PecquetianuB :  vena  alba  thont- 
cts  EuBtschii ;  diBtributoria  lactM  thora- 
oica ;  galazia ;  duct  of  Pecquet ;  aliment- 
ary  duet. 


)  Receptaculum  ohyli ;  r.  Peoqueti ; 
cUterna  Pecqueti ;  c.  chjli;  e,  lumbaria; 
sacculus  loctcue,  chylifeniB,  or  rorifer; 
ditersorium,  etagnum,  vesicula,  or  am- 
pulla chjli;  utriculuB  laeteuB;  alveaa 
ampulloeus;  chyloolttii;  chylodoehium; 
lalioea  lactei ;  reBerroir  of  the  ehjle,  or 
of  Pecquet. 
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the  position  of  the  fourth  dorsal  vertebra  it  inclines  to  the  left  sUt. 

I  passes  behind  the  arcli  of  the  aurta,  and  asoeodB  between  the  ivBopbagiis 
and  left  subclavian  artery,  as  high  as  the  last  vertebra  of  the  Deck.  It 
then  curves  forward,  ontward,  and  downward,  and  terminates  in  the 
angle  of  union  of  the  left  Bubclavian  and  internal  jugular  veins,  its 
orifice  being  protected  by  a  pair  of  valves,  which  prevent  the  entraoce 
of  venous  blood. 

At  its  commencement  the  thoracic  duct  is  about  the  diameter  of  & 
goose-quill,  but  narrows  in  its  ascent  to  about  the  middle  of  its  coarte, 
when  it  widens  again — sometimes  becoming  in  a  marked  degree  dilated. 
It  is  not  straight,  but  slightly  tortuous;  and  occasionally  snbdividfs. 
again  to  reunite.  It  is  provided  with  valves,  more  especially  in  the 
npper  part  of  its  course,  but  fewer  than  iu  lymphatic  vessels  generoll;. 

'  It  receives  all  the  lymphatics  of  the  body  below  the  diaphragm,  thos«  nf 
•the  left  side  of  the  thorax,  head,  and  neck,  and  those  of  the  left  np|i<-r 
extremity. 

THE  BIGHT  LYMPHATIC  DUCT. 

The  Right  lymphat'io  dnct'  is  about  half  an  inch  in  length,  and 

about  a  line  in  width ;  and  terminates,  in  a  corresponding  manner  with 
the  thoracic  duct,  on  the  right  side  of  the  body.  It  receives  the  lym- 
phatics of  the  right  side  of  the  head,  neck,  and  thorax,  and  those  of  the 
right  upper  extremity. 

LYMPHATICS  OF  THE  HEAD  AND  NECK. 

Tfie  lymphatic  vessels  of  the  bead  and  neck  from  particular  localities 
terminate  iu  groups  of  glands,  from  which  efferent  vessels  proceed  to  the 
next  group  of  glands  below,  and  so  on  until  a  few  trunks  are  formed 
which  terminate  at  the  bottom  of  the  neck  in  the  thoracic  dnet  and  the 
right  lymphatic  duct. 

LYMPHATICS  OF  TUE   OR.*NIAL    CAVITY. 

No  lymphatic  vessels  have  been  detected  in  the  brain,  tbongh  theyue 
numerous  iu  the  pia  mater,  in  which  they  pursue  the  course  of  the  prin- 
cipal veiiiN,  and  emerge  from  the  cranium  through  foramina  giving  pu< 
eage  to  arteries  and  veins. 


'  Diiclua  Ij-mphaticui  deiter;  d.  tlior 
pbal.icuB  deilcr. 


s  dexter  i  d.  t.  a 


I  ijm- 
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LYMPIIATICa  OF   THE   ZXTBttlOS  OS  TUK  CBAMUM. 

The  oeoip'ital  lymptiat'ic  Tesseh  are  derived  frou  the  back  of  the 
I  head,  and  termiiiaie  in  thi-  occip'ital  and  poiterior  anric'iilar  glandi.' 
I  Of  these  there  nre  four  or  five  small  ones  situated  in  the  rieiuity  of  the 
I  mastoid  process  on  the  steruo-mastuid  and  trapezius  muscles, 

Fio.  :!8n. 


The  tompoTal  lymphat'ic  Teaseli  are  derived  from  the  side  of  the 
d  g.  auricularea  poslerioTM,  or  Bubkurlcii' 
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head,  and  tcrraiuate  in  the  anterior  auricolar  gUoda,'  of  which  there 
are  two  or  three  6ituot«d  on  the  parotid  glund  in  front  of  the  e*r. 

LYMPHATICS  OF   THE   FACE. 

The  superficial  fa'cial  lymphafic  veBiela,  derived  from  the  forehead, 
eyelids,  nosu,  lips,  chock,  and  cliin,  terminate  iu  the  inbmax'illar;  lym- 
pbat'ic  glands.'  Of  tliese  tliure  are  six  or  more,  Ritnated  upoD  the  gub- 
maxillurj-  sativarj-  gland,  I'rom  which  Ihey  also  receive  Ivmphatic  res«ek 

The  deep  fa'cial  lymphat'ic  Teaaela  are  derived  from  the  temporal 
fossa,  the  orbit,  the  cavity  of  the  nose,  the  palale.  the  side  of  the  month, 
the  upper  part  of  tbe  pharynx,  the  ear,  and  the  cranial  cavity.  Tbej 
terminate  in  from  five  to  ten  internal  max'illary  glaada,'  situated  ti 
the  side  of  the  pharynx,  within  the  position  of  the  parotid  gland  and  tbe 
ramus  of  tlie  lower  jaw. 

The  lingual  lymphat'ic  vetaels  follow  the  direction  of  the  lineal 
arteries  and  veins,  and  traverse  three  or  four  glands'  in  their  course. 

LYMI'HATICS   OF   THK    NECK. 

The  superficial  cer'vieal  lymphatic  vessela,  from  the  front  and  back 
of  the  neck,  together  with  the  efferent  Yessela  of  the  occipital  and  poste- 
rior auricular  h'mphalic  glands,  and  part  of  those  from  the  anterior 
auricular  and  submaxillary  lymphatic  glands,  terminate  in  the  superficial 
oer'vloal  g^landa.'  Of  these  there  are  live  or  six  small  ones  situated  at 
the  upper  part  of  the  neck  on  the  stemo-mastoid  muscle,  or  at  its  poste- 
rior border. 

The  deep  cer'vioal  lymphatics'  consist  of  a  chain  of  twenty  or  mom 
glands'  pursuing  the  general  course  of  the  internal  jngular  vein  and 
carotid  artery.  They  communicate  with  the  axillary  lymphatics,  and  in 
their  course  receive  efferent  vessels  from  the  anterior  auricular  and  sob- 
maxillary  lymphatic  glands,  those  of  the  internal  maxillary,  lingtuJ,  aad 
anperficial  cervical  lymphatic  glands,  and  the  lymphatic  vessels  of  tte 
larynx,  pharynx,  thyroid  gland,  trachea,  ceaophagns,  and  mngclee  of  Iht 
neck. 

The  efferent  vessels  of  the  deep  cervical  lymphatic  glands  Dnil«  hi  the 
jti'gular  lymphatic  trunk,'  which  terminates  on  tbe  correspondin;  aid< 
in  the  thoracic  duct,  or  the  right  lymphatic  duct. 


'  0.  suriculares  nnteriores;  g.  facial«a 
superficiaUa ;  g.  lygomnljcfe. 

'  Q.  aubraaxilliireB. 

'  0.  msiillarcs  intcro^;  g.  facinlea 
profundEe. 

'  Q.  lingualea. 


<•  a.  aeriicales  Bup«Hloi&Uai  ^i>" 
jugukris  i-xternu». 

'  O.  c.  proriindw;  g.  c.  p,  gnpwi"'* 
and  inft^rioree.  or  Hupra-cUrlculim 
"  TruncuB  1.  jugulrtris. 
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LYMPHATICS  OF  THE  UPPER  EXTREMITIES,  AND  OF  THE 

EXTERIOR  OF  THE  THORAX. 

The  lymphatics  of  the  upper  extremity  consist  of  a  superficial  and 
deep  series,  which  pursue  the  general  direction  of  the  corresponding 
arterial  and  venous  trunks. 

The  principal  superficial  lymphatic  vessels  in  ascending  the  upper 
extremity  are  directed  to  its  inner  side,  most  of  them  pursuing  the  course 
of  the  brachial  and  cephalic  veins.  In  front  of  the  internal  condyle  a 
few  of  them  traverse  a  lymphatic  gland  ;*  and  nearly  all  converge  to  enter 
the  lower  lymphatic  glands  of  the  axilla.  Some  of  them  accompanying 
the  cephalic  vein,  together  with  others  from  the  shoulder,  join  the  axillary 
lymphatic  glands  below  the  clavicle,  or  communicate  with  those  of  the 
neck. 

The  deep  lymphatic  vessels  of  the  upper  extremity,  following  the 
direction  of  the  arteries  and  their  companion  veins,  after  traversing 
three  or  more  lymphatic  glands'  in  the  vicinity  of  the  elbow,  terminate 
in  the  axillary  lymphatic  glands. 

The  superficial  lymphatic  vessels  of  the  thorax  commence  beneath 
the  skin  of  the  upper  part  of  the  abdomen  and  breast.  The  deep  vessels 
are  derived  from  the  mammary  gland  and  the  pectoral  and  neighboring 
muscles.  Most  of  these  lymphatics  pass  outward  and  upward  to  the 
axillary  lymphatic  glands,  and  a  few  of  them  terminate  in  the  glands 
below  the  clavicle. 

The  ax^illary  glands/  which  receive  the  lymphatic  vessels  of  the  upper 
extremity  and  exterior  of  the  thorax,  number  from  eight  to  a  dozen,  and 
are  enveloped  in  the  loose  areolar  tissue  and  fatty  matter  of  the  armpit. 
They  extend  from  the  lower  part  of  the  latter  to  the  clavicle,  and  com- 
municate with  the  deep  cervical  lymphatic  glands.  Their  efferent  vessels, 
following  the  direction  of  the  subclavian  vein,  unite  in  the  snbclaMan 
lymphatio  trnnk,^  which  terminates  in  the  thoracic  duct,  or  the  right 
lymphatic  duct. 

LYMPHATICS  OF  THE  CAVITY  OF  THE  THORAX. 

The  interoos'tal  lymphatio  vessels  pursue  the  course  of  the  corre- 
sponding veins,  and  are  derived  from  the  sides  of  the  thorax  and 
abdomen,  the  diaphragm,  pleura,  muscles  of  the  back,  and  spinal  cana]. 

>  O.  cubitalis  superficialis.  ^  G.  szillsres  and  g.  infra-clayicularefi. 

^  G.  cubitales  profundao  and  g.  hume-  *  Truncus  lymphatious  subclavius. 

rales. 
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In  the  vicinity  of  the  heads  of  the  ribs  they  traverse  fifteen  or  mow 
intercostal  glandB,'  the  efferent  vessels  of  which  terminate  for  the  most 
part  in  the  thorucic  dttct. 

Between  the  iutert-ostal  lymphatic  glands  of  the  two  sides,  and  com- 

[  BinDicating  with  them,  there  are  abont  a  dozen  poiterior  medtas'tinal 

I  glands,'  which  receive  lymphatic  vessels  from  the  diaplirapm.  purieaniiuni, 

I  ftnd  cBsophagus.     Some  of  the  efferent  vessels  of  these  glands  terminals 

in  the  thoracic  duct,  while  others  join  the  bronchia!  lymphatic  glands. 

The  anterior  medias'tinal  lymphatic  veneW  are  derived  from  ibe 

front  wall  of  the  abdomen,  the  upper  surface  of  the  liver  through  the 

anspcnsory  ligament,  the  front  wall  of  the  thorax,  the  diaphragm,  iwricsr- 

;  dium,  heart,  and  thymus  gland.     They  traverse  about  twenty  antArior 

I  mediaB'tinal  glands,'  situated  in  the  course  of  the  internal  mammary 

[  blood-vessel.t,  on  the  pericardium,  and  in  front  of  the  great  blood-vessels 

'  emanating  from  the  base  of  the  heart.     Their  efferent  vessels  terminate 

in  the  thoracic  and  the  right  lymphatic  ducts. 

The  pul'monary  lymphatic  vesaels  con^i^t  of  a  superficial  and  deep 
series.  The  former  arise  from  an  intricate  net-work  beneath  the  pol- 
monary  pleura,  and  are  directed  toward  the  root  of  the  long,  wliere  they 
meet  the  deep  vessels.  These  pursue  the  ramilications  of  the  pulmonary 
blood-vessels  and  bronchi,  traversing  in  the  terminal  portion  of  tlieir 
course  a  uumber  of  small  pulmonary  glands.^  At  the  bifurcation  of  th« 
trachea,  on  the  bronchi,  and  at  the  root  of  the  lungs,  there  are  twenty  or 
more  bron'chial  glands,'  which  receive  the  lymphatic  vessels  of  the  longs 
and  of  the  bronchi,  and  some  of  those  of  the  trachea,  cesopbagus,  and 
heart.  These  glands  are  comparatively  large ;  in  infancy  have  the  same 
color  and  consistence  as  those  of  other  parts  of  the  body,  but  in  the  pro- 
gress of  life  gradually  assume  a  gray  and  finally  a  black  color,  arisiug 
from  a  deposit  of  fine  particles  of  pigmentary  matter.  They  also  fre- 
quently become  the  seat  of  calcareous  or  tubercular  deposits.  Tbnr 
efferent  vessels  on  the  left  side  terminate  in  the  thoracic  duct,  but  on  th« 
right  aide  unite  to  form  the  broncbo-medias'tinal  trunk,'  which  oacenda 
behind  the  innominate  vein  to  join  the  right  lymphatic  duct 


<  0.  inloreoglalca. 

'  O.  mediaslintc  posteriores. 

'  tniernitl  ini»mro»rj  lymphaiic  Tessels. 

<  a,  mediftslinte  anleriores  and  g.  ster- 


indtracbeatea;  g  Ve- 


'  TruQouB  broach  o-mediutuiiu. 
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LYMPHATICS  OF  THE  LOWER  EXTREMITIES  AND  OP  THE 

PELVIS. 

The  iuparfioial  lymphatic  vetiels  originating  on  the  back  of  the  foot 
ascend  in  the  course  of  the  long  saphenous  vein  to  terminate  in  the 
superficial  inguinal  glands.  Those  originating  from  the  sole  of  the  foot 
accompany  the  short  saphenous  vein  and  partly  join  the  former  series ; 
while  others  terminate  in  the  popliteal  glands. 

The  deep  lymphatic  vessels  follow  the  course  of  the  corresponding 
blood-vessels,  traverse  from  two  to  four  poplita'al  glands*  in  their  course, 
and  finally  join  the  deep  inguinal  glands. 

The  superficial  in^guinal  glands,'  from  six  to  a  dozen  in  number,  are 
situated  in  the  saphenous  opening  of  the  crural  fascia  and  extend  out- 
wardly in  the  groin.  Besides  receiving  the  superficial  lymphatic  vessels 
ascending  from  the  lower  extremity,  they  receive  the  superficial  lym- 
phatic vessels  of  the  lower  part  of  the  abdomen,  the  loins,  and  the  but- 
tocks, and  those  of  the  integument  of  the  penis  and  scrotum,  or  of  the 
clitoris  and  labia  in  the  female. 

The  deep  in'guinal  glands,'  of  which  there  are  two  or  three,  are  situ- 
ated upon  the  femoral  blood-vessels.  They  receive  the  deep  lymphatics 
of  the  lower  extremity,  and  communicate  with  the  superficial  glands. 

The  efferent  vessels  of  the  inguinal  glands  ascend  beneath  the  femoral 
arch  and  enter  a  chain  of  six  or  more  external  iliac  glands.^  These  are 
situated  in  the  course  of  the  corresponding  blood-vessels,  and  further  re- 
ceive lymphatic  vessels  from  the  front  and  side  of  the  abdomen  intern- 
ally. 

The  lymphatic  vessels  of 'the  perineum,  of  the  penis  or  the  clitoris,  of 
the  back  portion  of  the  scrotum  or  labia,  of  the  bladder,  of  the  prostate 
gland  and  seminal  vesicles,  or  the  vagina  and  uterus,  of  the  muscles  of 
the  buttocks,  and  of  the  rectum,  converge  to  a  dozen  or  more  internal 
il'iao  glands.^  These  are  situated  at  the  side  of  the  pelvis,  about  the 
corresponding  blood-vessels,  and  communicate  with  the  glands  of  the  op- 
posite side  in  front  of  the  sacrum,  and  with  the  external  iliac  glands. 

1  G.  poplitesD.  ^  0.  iliaosB  internsB,  or  hypogastricce, 

*  G.  inguinales  superficiales.  and  g.  sacrales ;   plexus   hypogastricus 

*  G.  inguinales  profundse.  and  sacralis. 

*  G.  iliacsB   extemad ;    plexus  iliacus 
externus. 
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LYMPHATICS  OP  THE  CAVITY  OF  THE  ABDOMEN. 

The  efferent  vessels  of  the  external  and  internal  iliac  glands  become 
the  afferent  vessels  of  the  lumbar  glands.^  Of  these  there  are  about 
twenty-five  situated  on  each  side  of  the  vertebral  colDmn  and  g;Teat 
blood-vessels,  upon  the  origin  of  the  diaphragm,  and  upon  the  psoas  and 
quadrate  lumbar  muscles.  The  glands  of  the  opposite  sides  freely  com- 
municate; and  besides  the  vessels  mentioned,  thej  receive  lymphatic 
vessels  from  the  loins,  the  kidney  and  nreter,  the  snpra-renal  body,  and 
the  testicle  or  the  ovary. 

The  efferent  vessels  of  the  lambar  glands,  on  each  side  of  the  abdomen, 
conjoin  to  form  the  lumbar  lymphatic  trunk,'  freqaently  represented  bj 
several  smaller  ones,  terminating  in  the  thoracic  dnct  or  the  receptacle 
of  the  chyle. 

The  lymphatic  vessels  of  the  stomach  pnrsne  the  direction  of  its 
blood-vessels,  traversing  in  their  coarse  a  nnmber  of  small  glands.' 
Those  from  the  lesser  cnrvature  and  the  right  side  of  the  greater  corva- 
ture  terminate  in  the  mesenteric  glands ;  those  from  the  left  extremity 
join  the  splenic  lymphatics. 

The  lymphatic  vessels  of  the  small  intestine  are  usnally  called  the 
lac'taals,^  from  the  fact  of  their  conveying  the  chyle,  which  gives  them 
the  appearance  of  being  filled  with  milk.  From  the  intestine  they  pro- 
ceed between  the  layers  of  the  mesentery,  traversing  in  their  coarse  one 
hundred  and  thirty  or  more  mesenteric  glands.^  These  are  irregularly 
arranged  in  three  rows,  of  which  the  first  contains  the  smallest  glands 
but  the  greatest  number,  and  the  last  the  fewest  and  largest.  Their 
efferent  vessels  terminate  in  the  coeliac  glands. 

The  lymphatic  vessels  of  the  large  intestine  traverse  about  thirty 
mesocol'io  glands,*  and  terminate  for  the  most  part  in  the  superior  me- 
senteric glands ;  those  from  the  greater  portion  of  the  descending  coIod 
terminating  in  the  left  lumbar  glands. 

The  lymphatic  vessels  of  the  spleen  and  pancreas  follow  the  direction 
of  the  splenic  vein,  traversing  in  their  course  a  number  of  small  glands,' 
and  terminate  in  the  coeliac  glands. 

The  lymphatic  vessels  of  the  upper  8ur£ace  of  the  liver,  as  before 
mentioned,  for  the  most  part  ascend  through  the  suspensory  ligament  to 

*  G.  lumbsres ;  plexus  lumbaris.  ♦  Vasalactea;  v.  chylifera;  chyliferous 

''  Truncus  lymphaticus  lumbaris.  vessels. 

'  Q.  gastro-epiploicas  superiores  and  ^  Q.  mesentericte  or  meseraicse 

infuriorcs.  •  G.  mesocolicsB. 


7 


Q.  splenico-pancreaticfe. 
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join  the  anterior  mediastinal  glands.  Those  of  the  lower  surface  and 
the  deep  vessels  emerging  from  the  transverse  fissure  of  the  liTer,  after 
traversing  a  few  small  glands/  associate  with  the  lymphatics  of  the  lesser 
curvature  of  the  stomach,  and  terminate  in  the  mesenteric  glands. 

The  oceOiac  glands,'  from  fifteen  to  twenty  in  number,  are  situated 
behind  the  duodenum  and  pancreas,  upon  the  aorta,  the  cceliac  and 
superior  mesenteric  arteries,  and  the  portal  vein,  and  are  intimately  asso- 
ciated with  the  lumbar  glands  on  each  side.  Their  efferent  vessels  con- 
join to  form  the  intestinal  lymphatic  trunk,'  frequently  represented  by 
two  or  more  smaller  ones,  terminating  in  the  receptacle  of  the  chyle. 


i  G.  hepaticoB.  '  Q.  oceliace;  plexus  coeliacus. 

'  Truncus  Ijmphaticus  intestinalis,  or  abdominalis. 


CHAPTER  VIII. 

THE  VOCAL   AND  RE8FIRAT0BT   APPARATUS. 

THE  LARYNX. 

The  Lar'ynx,^  the  organ  of  the  voice,  is  sitnated  at  the  top  of  the 
trachea,  below  the  root  of  the  tongne  and  the  hyoid  bone.  At  the 
period  of  puberty  it  becomes  much  larger  in  the  male  than  the  female, 
and  in  the  former  produces  the  conspicuous  prominence  in  the  middle  of 
the  neck,  commonly  known  as  ''Adam's  apple.'"  It  is  bounded  behind 
by  the  pharynx,  with  which  it  communicates  above,  and  it  opens  below 
into  the  trachea. 

In  composition  the  larynx  consists  of  a  frame-work  of  cartilages  con- 
nected by  ligaments,  provided  with  appropriate  muscles,  blood-TesselB, 
and  nerves,  and  lined  with  mucous  membrane. 

CARTILAGES  OF  THE  LARYNX. 

The  Cartilages  of  the  larynx  consist  of  three  symmetrical  pieces, 
named  the  thyroid,  cricoid,  and  epiglottic  cartilages,  and  a  pair  called 
the  arytenoid  cartilages. 

The  Thy'roid  cartilage,'  the  largest  of  those  of  the  larynx,  is  sitnated 
at  the  upper  fore  part  of  the  latter,  and  consists  of  two  lateral  wing-like 
plates  conjoined  in  front  and  diverging  behind.  In  the  male,  after  pa- 
berty,  the  line  of  union  of  the  two  plates  forms  an  acute  prominence 
above,  and  gradually  recedes  and  becomes  more  obtuse  below.  In  the 
female  and  young  male  it  is  less,  prominent  above,  and  more  uniformly 
rounded  or  obtuse. 

Each  half  of  the  thyroid  cartilage  is  a  quadrilateral  plate,  with  the 
inner  and  outer  surfaces  sloping,  and  the  borders  rounded.  The  oater 
surface  presents  an  oblique  ridge  for  the  attachment  of  muscles.     The 


1  Pars  prima  asperad  arteriae;  caput,  <  Nodus  gutturis;  promenentia  laryn- 

operculum,   initium,   finis  superior,  or      E}^* 

terminus  superior  asperte  artcrisB.  '  Adami  morsus  os;  scutum;  csrtila- 

go-scutiformis ;  c.  cljpealis ;  c.  peltalis. 

(440) 


THB  TOCAL  AND  BEBPIBATOBT  AFPABATITS. 


441 


posterior  angles  are  proIoDged  ioto  blnnt  processes,  named  the  honu,*  of 
which  the  soperior  are  the  longer.  The  borders  are  sigmoid  in  their 
course;  the  upper  one  being  ao  to  the  great«st  degree,  and  meeting  that 
of  the  opposite  side  in  a  deep  notch  in  front  of  the  thyroid  cartilage. 

The  Cri'ooid  cartilage,'  situated  below  the  former,  and  connected 
with  the  first  ring  of  the  trachea,  in  shape  resembles  a  seal-ring.  It  is 
narrow  in  front,  and  gradaallj  deepens  poste- 
riorly. Its  lower  border,  somewhat  waving  in 
its  course,  ia  horizontal.  The  upper  border 
ascends  fhtm  the  front,  and  at  the  bock  part  is 
provided  with  a  pair  of  convex,  oval  promi- 
nences, which  articulate  with  the  arytenoid  car- 
tilages. 

On  each  side  externally  of  the  cricoid  carti- 
lage there  is  a  slightly  prominent  circular  facet 
for  articulation  with  the  inferior  horns  of  the 
thyroid  cartilage.  The  posterior  surface  is 
divided  by  a  slight  vertical  ridge  giving  attach- 
ment to  the  cESophagns;  and  on  each  side  of 
this  ridge  is  a  broad,  shallow  depreasion,  accom- 
modating the  posterior  crico-arytenoid  muscle. 

The  Epiglot'tis'  is  a  somewhat  spoon-ahaped 
plate  of  Gbro-cartilage  invested  with  mucous 
membrane,  projecting  above  the  aperture  of  the    ' 
larynx,  which  is  closed  against  it  in  the  act  of   '„^,^,  5, p«,rt« ponioD rf 
swallowing.     In  the  ordinary  condition  of  rest   ii»eri»H  «rtt]*p>i «,  1 
it  occupies  an  oblique  position  behind  the  body 
of  the  hyold  bone,  with  its  free  extremity  bent 
toward  the  root  of  the  tongue, 
extremity  ftee,  'and  the  narrower 


wportlooi  T,tb*  11 


band  of  fibro-elastic  tissue  to  tli 
angle  of  its  two  halves.  The  kv 
slightly  everted.  The  surface  <lir( 
convex,  and  that  toward  the  apert 


til  the  broader 

.gvd  and  iLttached  by  a 

htt  entering 

krt;  thin  and 

10  mouth  is 


The  Aryt'enoid  aartilagei,'  smaller  than  the  others,  are  situated  oa 

'Cornun;  oornu  longam,  or  Buperius  '  Epiglottia  oartiUge;  operculum  !•- 

ind  c.  breve,  or  iafcriuB;  greater  aod  ryogis:    lingua   exigua;    iublinguum; 

leitercorau.  linguU  fiitulte  ;  lingula;  Buperligula. 

t  Cartikgo  orieoidsua;   c.  annularis;  *  Cartilaginea  arjtenoidei ;   c.  guttu- 

e.  GjmbalariE;  c.  itmominkta.  rales;  e.  triquetr«;  e.  pyramidalea;  gut- 
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the  Buramit  of  the  cricoid  cartilagre  posteriorly.  They  are  three  sided, 
pyramidal,  and  curved.  Their  base  is  concave,  and  articulates  with  i 
corresponding  prominence  of  the  cricoid  cartilage.  Their  apex  in  beat 
backward,  and  'n  Hurmuiinted  with  a  nodnle  of  cartilage'  attached  hj 
b  means  of  a  ligament.  Tht  posterior  surface  is  concave,  and  accommu- 
['  dates  the  arytenoid  muscles ;  the  autcrior  surface  is  oonvex,  and  hu 
attached  the  thyro-arytenoid  muscle ;  and  the  inner  surface  is  opposed  to 
that  of  the  opposite  cartilage,  leaving  an  intervening  notch  lined  wilt 
mucous  memhratie. 

Of  the  three  angles  of  the  base  of  the  arytenoid  cartilages,  the  onlcr 
:  one'  gives  attachment  to  the  crico -arytenoid  muscles,  and  the  anleriyr' 
I  Is  prolonged  and  gives  attachment  to  the  vocal  membrane. 

A  small  piece  of  cartilage'  frequently  exists  extending  from  the  arjl- 
I  enoid  cartilages  upward  into  the  aryteno-epiglottic  folds. 

The  cartilages  of  the  larynx,  as  they  are  commonly  named,  arc  com- 
posed of  true  cartilage,  except  the  epiglottis,  which  is  6bro-cartilaginoiui. 
They  are  all  invested  with  a  perichondrium,  and  with  the  advance  of 
life  the  true  cartilages  are  strongly  disposed  t«  ossify.  When  the  epi- 
glottis is  stripped  of  its  raemhranons  investment,  it  ia  seen  to  present* 
corroded  aspect  arising  from  the  existence  of  numerous  irregular  pitc  tm 
the  accommodation  of  small  racemose  glands. 


ARTICULATIONS  AND  LIGAMENTS  OF  THE  LARYNX. 

The  Thyro-hyoid  membrane'  is  a  rather  loose  fibro-elastic  atmenire 

connecting  the  upper  border  of  the  thyroid  cartilage  with  the  inner  snc- 
face  of  the  hyoid  bone.     Ift  i^  thickest  and  most  dense  in  front,  a 
thin  at  the  sides.  .      u 

indrical,  fibro-elastic  cords,  join- 
■tilage  with  the  ends  of  the  gntt 
jiddle  they  usually  c 
metimes  ossified. 

r#rmed  on  each  side  of  the  larjni, 

thyroid  cartilage  and  the  sideoftlK 

synovial  membrane,  and  mirroaiidHl 


The  Crico-th 
between  the  inferioP 
cricoid  cartilage.     It  is  lined  v 


'  Corniculutn  laryngia;  luberculated, 
or  Hupra-nr^'tenoiil  cftrliUge;  curtilage 
of  Santorinl :  o«phulum  Sautoriui. 

'  FroceBsus  musculBria. 

'  Frocflflsus  TCiesIiB. 


'  CuDeiform    aartilsBe:     c»rl 
Wriaberg. 
'  Jliddle  thjro-hjoid  ligftincn 
'  Lnleral  ihyro-bjroid  liganien 
'  Cart[!ago  trilioea. 


Q 


THB  VOCAL  AND  RESPIRATORT  APPARATUS. 


448 


by  a  capsular  ligament.     This  joint  permits  a  movement  of  the  thyroid 
cartilage  downward  and  forward,  and  in  the  reverse  direction. 

The  Crico-aryt'enoid  articulation  is  a  ball-and-socket  joint,  formed 
on  each  side  of  the  larynx  between  the  hollow  base  of  the  arytenoid  car- 
tilage and  a  corresponding  convexity  of  the  cricoid  cartilage.  It  is 
lined  with  synovial  membrane,  and  surrounded  by  a  capsular  ligament. 
The  joint  allows  movement  of  the  arytenoid  cartilage  in  all  directions. 

The  Thyro-epiglottic  ligament^  is  a  fibro-elastic  band  attaching  the 
narrow  extremity  of  the  epiglottis  to  the  upper  part  of  the  entering 
angle  of  the  thyroid  cartilage. 

The  Vocal  membrane,*  composed  of  elastic  tissue,  springs  from  the 
front  and  sides  of  the  upper  border  of  the  cricoid  cartilage,  and  extends 
upward  to  the  bases  of  the  aryte- 
noid cartilages  and  the  lower  part  '°' 
of  the  entering  angle  of  the  thy- 
roid cartilage.  Its  inferior  portion 
is  strongest,  and  is  visible  in  the 
interval  of  the  cricoid  and  thyroid 
cartilages  at  the  front  of  the  larynx. 
Its  lateral  portions  are  thin,  and 
are  separated  from  the  sides  of  the 
thyroid  cartilage  by  the  interven- 
ing thyro-arytenoid  muscles.  Its 
upper  margins,  somewhat  thickened, 
extend  between  the  entering  angle 
of  the  thyroid  cartilage  and  the 
anterior  prominent  angle  of  the 
base  of  the  arytenoid  cartilages. 
These  margins  correspond  in  po- 
sition with  the  lower  edge  of  the 
ventricles  of  the  larynx,  and  are  almost  universally  described  as  the 
"  Tooal  cords/"  which,  as  peculiar  oij^^aeparate  organs,  do  not  exist. 

f 
MUSCLES  OF  THE  LARYNX. 

The  muscles  of  the  larynx,  except  the  arytenoid  muscle,  are  in  pairs, 
situated  on  each  side  of  the  larynx. 


View  or  Til K  tocal  MtMBaAivB.  1,  left  half  of  the 
thyroid  curtilage;  2,  right  half  turned  forward  and 
IMurtly  cut  away:  3,  cricoid  cartilage;  4,  arytenoid 
cartilage! ;  6,  right  half  of  the  vocal  membrane;  6, 
npper  border  of  the  left  half;  7,  arytenoid  moacle. 
The  upper  bordem  of  the  vocal  membrane,  extended 
between  the  arytenoid  cartilagei  and  the  thyroid, 
constitute  the  eo-oalled  ^  true  vocal  corde." 


^  Lig.  thyro-epiglotticum. 

*  Membrana  vooalis;  phonetic  mem- 
brane; crico-thyroid  membrane,  or  liga- 
ment ;  conoid,  or  pyramidal  ligament. 


•  Chordas  TooaleB ;  c.  t.  verae :  c.  Fer- 
reinii;  superior  thyro-arytenoid  liga- 
ments; inferior  ligaments  of  the  larynx; 
lips  of  the  glottis. 
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The  Crioo-tbyroid  mnsole*  arifiex  from  Uie  Tront  and  side  of  the  cri- 
I  coid  cartilage,  and  nBceiids  outward  and  backward  to  be  inserted  into 
the  lower  border  of  the  thyroid  cartilage.  It  draws  the  latter  down- 
ward and  forward,  the  centre  of  motion  being  the  articulation  between 
the  inferior  horn  of  the  thyroid  and  the  side  of  the  cricoid  c-artilai^. 
The  result  of  the  movement  is  to  reuder  the  vocal  membrane  tense. 


The  Posterior  Crico-aryt'enoid  muscle'  arises  from  the  broad  deprw- 
sion  at  the  side,  posuri- 
orly  of  the  cricoid  carti- 
laj^e.  and  converges  ufi- 
ward  and  outward  lobe 
inserted  into  the  external 
angle  of  the  base  of  tht 
arytenoid  cartilage.  Ii 
rotates  the  latter  on  iti 
base  outward  and  back- 
ward, rendering  thprocal 
membrane  tense,  and 
widening  the  glottis. 

The  Lftteral  Crioo- 
aryt'enoid  moiele.' 
smaller  than  the  prKfd- 
tug,  is  situated  uodtr 
cover  of  the  side  of  the 
thyroid  cartilage.  Ii 
arises  from  the  npjier 
border,  laterally  of  the 
cricoid  cartilage,  and 
passes  upward  and  back- 
ward to  be  iuserted  into 
the  external  angle  of  the 
base  of  the  arytenoid  car- 
tilage. It  rotates  the  latter  on  its  base  outward  and  forward,  relaxing 
the  vocal  membrane  and  widening  the  glottis. 

The  Thyro-aryt'enoid  muscle,'  situated  immediately  above  the  pn- 


tlu  aico.UijTDid 


1,  Ihe  othrr  potUoa  of  lbs  littiir 

iiHgi;  6,  iu7teih>ld  eartllitfpt,  far- 
ibnwcg;  ^«plglaItl•:  7,  Did 


BunnUd  bj  udiIuIm  of  lh<  Hra 

tm  IudId*  of  the  4rjI«At>«pl£h 

pgnlbEmiiKlM:  8.  lowst  pnrl  of  the  Tool  mitBibTuis;  B,  cr 

thjrokl  miuelB;  10.  poatoHor  cilcc4rjrteDuid  bjuHltf;  11,  Utr 

nfoo^Tfleiurid :  12.  Ui)TiMiryWnDid  I  13,  Ihym-cplglollle  tnni 

lar  Bbm;  It.  ■irtmii-eplElD"!''  nmadiUu'  Sbna;  U,  uylfD 


'  M.orioo-thjroideua;  aaterior 
of  the  Ur7nx. 

•  M.crico-nryliBnouIeug  poBllflu 
terior  dilator  of  the  larynx, 


'  M.  arioo-arjiieDoiileuB  Uienlis. 
'  M.  tlijrro-ftryletioiilieus. 


lenotdieus.  ii 
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ceding,  arises  from  the  inner  surface  of  the  thyroid  cartilage  at  its  enter- 
ing angle,  and  from  the  contiguous  portion  of  the  Tocal  membrane,  and 
passes  backward  to  be  inserted  into  the  outer  surface  and  base  of  the 
arytenoid  cartilage.  It  draws  the  latter  forward,  and  relaxes  the  vocal 
membrane. 

The  Aiyt'enoid  muscle^  consists  of  several  transverse  and  obliquely 
crossing  fasciculi,  passing  between  the  posterior  concave  faces  of  the 
arytenoid  cartilages.  It  draws  the  latter  together,  and  thus  narrows 
the  glottis. 

Besides  the  preceding  well-characterized  muscles,  there  exist  some  thin 
fleshy  fasciculi  which  are  not  constant  in  extent  or  arrangement.  Some 
of  these  diverge  from  the  entering  angle  of  the  thyroid  cartilage  to  the 
sides  of  the  epiglottis,'  while  others  pass  from  the  latter  to  the  sides  of 
the  arytenoid  cartilages.' 

THE  CAVITY  OF  THE  LAJRYNX. 

The  lining  mucous  membrane  of  the  larynx  is  continuous  with  that  of 
the  pharynx  and  trachea.  Extending  from  the  root  of  the  tongue  to  the 
epiglottis,  it  forms  the  three  glosio-epiglot^tic  folds.^  Reflected  from 
the  sides  of  the  epiglottis  to  the  summits  of  the  arytenoid  cartilages,  it 
forms  the  aryt^eno-epiglot^tic  folds.^  Dipping  into  a  notch  between  the 
summits  of  the  arytenoid  cartilages,  it  extends  from  the  front  of  these 
into  the  cavity  of  the  larynx,  and  behind  them  into  the  pharynx  toward 
the  commencement  of  the  oesophagus. 

The  aperture  of  the  larynx,*  communicating  with  the  pharynx,  is  tri- 
angular and  oblique.  Its  base  or  wider  portion  above  is  formed  by  the 
epiglottis,  its  sides  by  the  aryteno-epiglottic  folds,  and  its  apex  or  nar- 
row extremity  by  the  notch  separating  the  summits  of  the  arytenoid 
cartilages. 

Descending  from  the  aperture  into  the  cavity  of  the  larynx,  the  mu- 
cous membrane  is  reflected  at  each  side,  outward  and  upward,  forming  a 
pair  of  pouches  named  the  ventrioles  of  fhe  larynx.^    These  are  half 

1  M.  aryteenoideus ;    m.    arytsenoidei  *  Ligamenta  epiglottideo-ary tesnoidea. 

transyerBi  and  obliqui.  «  Superior  aperture   of   the  larynx  ; 

*  M.  thyro-epiglottideus.  aditus  laryngia. 

'  M.  aryteno-epiglottideus ;    compres-  ^  Ventriculi  laryngis ;   saccull  laryn- 

8or  sacculi  laryngis;   m.  ary-epiglotti-  gis;  sinuses  of  the  larynx;  laryngeal 

dnus  pouches;    yentriculi  Morgagni,  or  Qa- 

^  Olosso-epiglottio  fraena ;    ligamenta  leni. 
glosso-epiglottioa. 
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oval  recessea  communicatiag  with  the  carity  of  the  laiynx  by  •  tnil- 
Terse  elliptical  orifice.     The  lower  edge  of  the  latter  coTresponla  «ilk 
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the  upper  border  of  the  vocal  membrane,  or  with  what  are  commoolj 
terraed,  on  the  two  Bides  together  of  the  larynx,  the  vocal  cordi.'  Tb< 
upper  edge  of  the  orifice  of  the  veutricles  is  rendered  slightlj-  promiuM' 


Tene;  lignmenla  glntlidi*  verie;  1.  thjro-arjIenaidH 
Tool  oorde ;  lipa  of  Lhe  glottis  ;  chordos  Ferreiiui. 
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by  an  accumulation  of  the  subjacent  connective  tissue,  usually  called,  on 
the  two  sides  of  the  larynx,  the  false  vooal  oords.^ 

From  the  ventricles  of  the  larynx,  the  mucous  membrane  extends 
downward,  lining  the  vocal  membrane  and  the  cricoid  cartilage,  and  be- 
coming continuous  with  that  of  the  trachea. 

The  cavity  of  the  larynx  gradually  narrows  from  its  aperture  down- 
ward to  the  space  between  the  inferior  edges  of  the  orifices  of  the  laryn- 
geal ventricles.  The  narrowest  portion  of  this  space,  named  the  glottis,' 
forms  an  isosceles  triangle,  of  which  the  apex  is  at  the  entering  angle 
of  the  thyroid  cartilage ;  the  sides  correspond  with  the  edges  of  the 
vocal  membrane,  and  the  base  is  in  relation  with  the  arytenoid  cartilages. 
Below  the  glottis  the  cavity  of  the  larynx  gradually  widens  and  assumes 
the  circular  form  of  the  interior  of  the  cricoid  cartilage. 

The  mucous  membrane  of  the  larynx  is  soft,  thin,  and  pale  red.  It 
adheres  tightly  to  the  epiglottis,  the  vocal  membrane,  and  the  interior  of 
the  cricoid  cartilage,  but  in  other  positions  is  more  loosely  attached  to 
the  parts  beneath  by  an  abundant  connective  tissue.  It  is  provided  with 
numerous  small  racemose  glands,  and  its  epithelium  is  of  the  ciliated 
columnar  form. 

Between  the  lower  part  of  the  epiglottis  and  the  root  of  the  tongue 
there  is  an  abundant  deposit  of  connective,  elastic,  and  adipose  tissue, 
and  a  similar  deposit,  with  many  racemose  glands,  is  situated  beneath 
the  mucous  membrane  in  front  of  the  arytenoid  cartilages. 

The  arteries  of  the  larynx  are  derived  from  the  superior  and  inferior 
thyroid.  The  veins  are  branches  of  the  thyroid  veins.  The  lymphatics 
enter  the  cervical  glands.  The  nerves  are  derived  from  the  laryngeal 
branches  of  the  pneumogastric  and  the  sympathetic  nerves. 

THE  ORGANS  OF  RESPIRATION. 

The  respiratory  apparatus  consists  of  the  trachea  and  lungs,  together 
with  the  thorax  and  appropriate  muscles.  The  latter  have  already  been 
described,  and  it  now  remains  to  examine  the  former. 

THE  TRACHEA. 

The  Tra'chea  or  Windpipe,'  the  main  air-passage  of  the  lungs,  is  a 
cylindrical  tube  descending  the  neck  in  front  of  the  cesophagus  into  the 

1  Chordae  Tooales  spurisD;   ligamenta  '  Aspera  arteria;    fistula  pulmonaliB, 

glottidis  spurisB;   1.  thjro-arytenoideaB      orspiritualis;  canna;  Bjrinx;  weasand; 
Buperiora ;  superior,  or  false  Tocal  cords.      throttle ;  bronchus. 

'  Glottis  yera ;  rima  glottidis ;  fissure 
of  the  glottis ;  true  glottis ;  ligula. 
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thorax.  Commencing  at  the  laiynz  opposite  ibe  fiftlt  cervical  Tertebn, 
it  t^rmiDatea  by  dividiag  into  the  two  bronchi  opposite  the  third  doraal 
Tertebra.  Its  length  is  aboat  fonr  inches;  its  breadth,  lees  in  the  female 
than  the  male,  is  from  three-fourths  to  one  inch.  In  the  neck  it  it 
bounded  on  each  side  by  the  great  blood-Tessels ;  and  in  the  thorax  ii 
jQst  behind  the  upper  part  of  the  stemnm. 


I, byntdbone;  2.  thjri>4jcjd  mtmhrutt;  Z,ikj- 
\bnne:  S.  cricoid  outllaca;  0.  tnctm  ;T,  S,  Iwg  outUv 
irua  oonDectiDK  lh>  rfngi;  10, 11,  right  u~ 


md  VTtfinold  llnadwIUi 


The  Bron'ohi'  diverge  from  the  trachea  to  the  Inngs,  behind  the  great 
blood-vessels  emanating  from  the  base  of  the  heart.  The  right  hnn'- 
chtii,'  about  an  inch  in  length,  passes  nearly  at  a  right  angle  to  the  root 
of  the  corresponding  lung,  on  a  level  with  the  fourth  dorsal  vertebra. 


■Bronchia;  tironcltin;  oanDuln  pulmonum. 


*  Bronchus  dextar. 
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and  behind  the  light  pulmonary  artery.  The  left  bron'ohni,^  narrower 
than  the  right,  bnt  abont  twice  its  length,  passes  downward  and  out- 
ward beneath  the  arch  of  the  aorta  to  the  root  of  the  corresponding 
lung,  on  a  level  with  the  fifth  dorsal  yertebra  and  behind  the  left  pulmo- 
nary artery. 

The  trachea  and  bronchi  are  composed  of  a  series  of  cartilaginous 
rings  connected  by  a  fibro-elastic  membrane,  and  lined  with  mucous 
membrane. 

The  oartilaginons  rings'  encircle  the  trachea  and  bronchi,  but  are  im- 
perfect at  their  posterior  third.  They  are  flat  on  their  outer  surface  and 
convex  on  their  inner  surface,  and  therefore  appear  more  prominent  in 
the  latter  position.  A  strong  fibro-elastic  membrane  connects  their  ad- 
jacent edges,  and  in  a  thinned  condition  extends  over  them.  The  poste- 
rior interval  of  the  cartilaginous  rings  is  occupied  by  a  loose  fibrous 
membrane  and  an  internal  layer  of  pale,  unstriated  muscular  fibres 
having  a  transverse  direction. 

The  last  of  the  cartilaginous  rings  of  the  trachea  is  modified  in  form 
so  as  to  accommodate  itself  to  the  two  first  rings  of  the  bronchi ;  its 
lower  margin  being  prolonged  in  front  to  a  median  point,  which  is  bent 
backward. 

The  muoons  membrane  of  the  trachea  and  bronohi  is  pinkish  white, 
and  smooth,  except  that  there  are  some  fine  longitudinal  ridges  at  their 
posterior  or  membranous  part,  produced  by  reticular  bundles  of  sub- 
mucous elastic  tissue,  which  conspicuously  occupy  this  position.  The 
epithelium  is  of  the  ciliated  columnar  form ;  the  vibrating  movement  of 
the  cilia  during  life  being  directed  upward. 

The  trachea  and  bronchi  are  provided  with  numerous  minute  racemose 
glands'  which  open  upon  the  surface  of  the  mucous  membrane.  The 
largest  of  these  are  imbedded  in  the  posterior  fibrous  membrane ;  and 
their  terminal  orifices  are  distinctly  visible  as  numerous  fine  punctures  on 
the  f^  surface  of  the  contiguous  mucous  membrane.  Smaller  glands 
occupy  the  intervals  of  the  rings,  and  likewise  distinctly  exhibit  their 
terminal  orifices  on  the  adjacent  mucous  membrane. 

The  trachea  and  bronchi  are  supplied  by  the  inferior  thyroid  and 
bronchial  arteries ;  their  veins  terminate  in  the  thyroid  and  bronchial 
veins;  and  their  nerves  are  derived  Arom  the  pneumogastric  and  sympa- 
thetic nerves. 

1  Bronchus  siniiter.  *  Tracheal  and  bronchial  glands ;  glan- 

'  Annuli  cartilaginei ;  segmenta  carti-  dal»  muoipane  tracheales  et  bron- 
laginea ;  orbes  cartilaginosi.  ohiales. 
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THE  LUNGS. 

The  Lung^'  occupy  the  cavity  of  the  thorax  on  each  aide,  eeparated  lij 
the  heart  and  great  blood-vessels.  They  aecurately  fill  the  spaces  which 
coutaiD  them  in  the  constantly  changing  capacity  of  the  cliest  daring  res- 
piration. They  are  free  or  unattached  everywhere  except  at  their  tuyl,  , 
and  are  closely  invested  with  a  serous  membrane,  the  pleora, 


■nil  luirs  Lsha  or  Itw  rigbl 

(uiI'Hor  nmliudiifil  tpua,  tho  Una  o 
fniui  tha  pvrUmrdlniD  to  tlio  ttoat  n 
13,  rtgbl  camuan  oniUd ;  1 J,  right 
IS,  Ion  niljcUTlu  ud  iDleniil  Jsgulu- 
at  tlie  luag. 

The  root'  of  each  Intig  is  situated  near  its  middle  internally,  and 

consists  of  the  corresponding  bronchus,  pulmonary  artery  and  veins, 
the  bronchial  blood-vessela,  nerves,  and  lymphatics,  sorrounded  by  * 


1  riflw  11,  tkE  houl 
Hicli  ride  Indicating  tbo  poaltluD  nl  which  thi 
at  On  Iboru ;  11,  IvR  oobdaTlui  uWrjr ;  13, : 
ilMlniuil  U|  Ion  Innamliuai  Tola;  10,  rl^t 
19,30,  rl^I  luluTul  Jugolu  I 


^  Pulmonoai  pitlmo  dexter  Hud  BUUBter;  pneumones;  plenmones 
enln  onlmsi  1  flubelU  et  vcQtikbta  cordis;  erguatcrioses  spirit  a. 
'  Rulix,  or  pmlunculua  pulmunis. 
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reflection  of  the  pleura.  The  root  of  the  right  lung  is  behind  the  su- 
perior cava,  and  has  the  azygos  vein  arching  over  it  as  this  communi- 
cates with  the  former  vessel.  The  root  of  the  left  lung  lies  partly 
beneath  the  arch  and  partly  in  front  of  the  descending  portion  of  the 
aorta. 

In  the  root  of  the  right  lung  the  bronchus  is  highest,  the  pulmonary 
artery  is  next,  and  the  pulmonary  veins  are  lowest.  In  the  root  of  the 
left  lung  the  pulmonary  artery  is  highest,  and  then  follows  the  bronchus, 
succeeded  by  the  veins. 

Before  entering  a  depression  at  the  root  of  the  lungs,  named  the  hilni,^ 
the  bronchi  subdivide :  the  right  into  three  branches,  the  left  into  two, 
in  correspondence  with  the  number  of  lobes  of  each  lung.      The  pulmo 
nary  blood-vessels  also  commence  subdivision  before  entering  the  lungs. 

Each  lung  is  conical,  with  a  broad,  concave  base  resting  on  the  dia- 
phragm ;  a  rounded  apex  extending  above  the  level  of  the  first  rib  into 
the  neck ;  an  outer  convex  surface ;  and  an  inner  concave  surface  directed 
toward  the  heart.  The  posterior  border  is  long,  thick,  and  convex,  and 
occupies  the  side  of  the  vertebral  column ;  the  anterior  border  is  thin 
and  sharp,  and  folds  around  the  heart  included  within  its  pericardium. 
The  margin  of  the  base  is  acute,  and  outwardly  occupies  the  narrow 
angular  interval  between  the  origin  of  the  diaphragm  and  the  inferior 
border  of  the  thorax. 

The  lungs  vary  in  weight  and  capacity  according  to  many  conditions, 
such  as  age,  sex,  size  of  the  individual,  state  of  health,  and  habit  of  ex- 
ercise. In  the  adult  their  approximate  weight  is  about  two  and  a  half 
pounds,  and  their  total  capacity  about  three  hundred  cubic  inches.  Their 
long  diameter  is  the  greatest,  and  is  deepest  posteriorly.  The  right 
long  is  shorter  than  the  left,  but  wider,  and  of  somewhat  greater  bulk. 

Each  lung  is  divided  by  a  fissure,  commencing  a  short  distance  below 
the  apex  posteriorly  and  descending  obliquely  forward  to  the  base  ante- 
riorly. The  right  lung  is  further  divided  by  a  fissure  proceeding  from 
the  first  obliquely  forward  to  its  anterior  margin.  Thus  the  right  lung 
has  three  lobes,'  of  which  the  middle  one  is  the  smallest  and  the  lowest 
one  is  the  largest ;  the  left  lung  has  two  lobes,'  of  which  the  lower  is 
the  larger.  Between  the  lobes  of  the  left  lung  in  firont  there  exists  a 
large  angular  notch,  corresponding  with  the  position  at  which  the  im- 
pulse of  the  heart  is  felt  against  the  walls  of  the  chest  during  life. 

In  infancy  the  lungs  are  of  a  pale-rose  color;  but  as  life  advances 
they  assume  a  pinkish-gray  or  more  or  less  leaden  hue,  variegated  with 
spots  and  streaks  of  a  dark-slate  or  bluish-black  color.      This  change  is 

1  Porta  pulmoniB.  '  Lobi,  or  a]»  pulmonum. 
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i  gradual  depoHition  in  the  stnictDre  of  the  langs  of  miiiiite 
gmnuleB  of  a  black  pigmentary  matter.     The  snrface  of  the  Inngii  it 
smooth  and  ghining,  and  distinctly  marked  with  polyhedral  ooUincs, 
I   iDdicating  a  lobular  constitution  in  these  organs. 

The  lungs  are  highly  elastic,  so  that  if  the  cavities  cont^ning  them 
kre  opened,  they  collapse  to  about  one-third  of  their  preTious  balk;  at 
tliey  may  again  be  readily  inflated  by  artificial  meana.  Their  sabetuM 
sponge-like  conaistence,  readily  floats  in  water,  and  impart!  t 
I  crackling  sensation  when  compressed  between  tlie  fingers.  lo  the  fmtnB 
before  birth,  or  before  respiration  has  taken  place,  they  are  heavier  than 
water  and  sink  in  that  fluid.  A  BJmilar  condition  is  obserred  in  certain 
dieeaaes,  in  which  from  congestion  or  efl'udon  the  lungs  become  more  or 
lees  consolidated.  On  cutting  a  healthy  lung  and  compressing  it,  a  red- 
dish, frothy  liqaid  exudes,  consisting  of  macns  mingled  with  blood  and 
air  bubbles. 
The  lungs  are  composed  of  numerous  small,  polyhedral  primary  lob- 
olei,'  which  unite  into  lar^r  lecondary  lob- 
nlei  of  the  same  general  form.  The  latter  gitt 
rise  to  the  polyhedral  markings  on  the  snrfaM 
of  the  Inngs,  and  close  inspection  will  leitd  to 
the  discovery  of  the  outlines  of  the  primMj 
lobules  composing  them.  Both  the  primal? 
and  secondary  lobules  are  associated  by  meun 
of  connective  tissue  ;'  they  are  most  dinincily 
observed  iu  the  young,  but  become  leas  evident 
in  advancing  life. 

Every  primary  lobule  of  a  long  reprewntt 
in  its  structure  the  entire  organ,  and  consistt 
of  a  bronchial  tube  opening  into  an  air-putajj^i 
which  communicates  with  amnltitude  ofair-celli 

The  Air-cellfl,*  the  ultimate  recesses  of  the  lungs  reached  by  the  air  in 
respiration,  are  rounded  polyhedral  sacs.  They  approach  an  average  of 
about  the  one-tenth  of  a  line  in  diameter,  but  vary  much  in  sixe,  being 
larger  near  the  surface  than  in  the  deeper  part  of  the  lungs.  They  for- 
ther  increase  in  size  with  the  advance  of  age ;  and  they  become  mocli 
enlarged  in  asthmatic  persons.  They  communicate  with  a  commoi. 
somewhat  ramifying,  inter-cellular  air-passage,  which  ends  in  a  bronchial 


I  Lobuli,  or  inBiiliE  pnltnanales.  '  Cellulie,  or  vesioulK  a«r» ;  mllB!> 

'  latertobulu'  coonective,  or  areolar      lerminnles  and  parictalee ;  alreolB  pil- 

tiaane.  mannles;  «ptnumna,  or  cslluln  pulmo- 
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tube  emanating  from  a  primary  lobule.  Thej  are  connected  together  by 
an  interyening  fibro-elastic  tissue,  to  which  the  elasticity  of  the  lungs  is 
mainly  due;  and  they  are  composed  of  a  basement  membrane  with  a 
lining  squamous  epithelium.  Exteriorly  they  are  surrounded  by  fine 
nets  of  capillary  blood-vessels,  which  intervene  between  the  terminal 
branches  of  the  pulmonary  arteries  and  the  commencing  ones  of  the  pul- 
monary veins. 

The  Bron'ohial  tubes/  formed  from  the  subdivision  of  the  two  bron- 
chi, ramify  throughout  the  lungs  without  anastomosing,  and  finally  end 
in  the  primary  lobules,  where  they  communicate  with  the  intercellular 
air-passages.  They  have  the  same  structure  as  the  trachea  and  bronchi, 
except  that  their  cartilages  are  subdivided  into  several  pieces  distributed 
around  the  tube  instead  of  forming  C-like  rings;  and  their  muscular 
fibres  form  a  continuous  layer.  At  the  division  of  the  bronchial  tubes 
the  cartilages  assume  a  crescentic  shape,  and  are  so  placed  as  to  maintain 
the  orifices  of  the  tubes  open.  As  the  bronchial  tubes  become  smaller, 
the  cartilaginous  element  of  structure  decreases,  and  finally  disappears, 
when  they  consist  alone  of  fibro-elastic  membrane  with  muscular  fibres 
and  a  lining  mucous  membrane. 

The  Pul^monary  artery,  specially  devoted  to  the  conveyance  of  dark 
blood  from  the  heart  to  the  lungs,  ramifies  in  company  with  the  bronchi 
and  terminates  in  the  capillary  vascular  nets  inclosing  the  air-cells. 

The  Pul'monary  yeixu  originate  in  the  capillary  nets  just  mentioned, 
and  pursue  the  course  of  the  bronchial  tubes  until  they  emerge  from  the 
lungs,  when  they  convey  the  aerated,  scarlet  blood  to  the  heart. 

The  Bron'chial  arteries,  which  are  small  vessels  compared  with  the 
preceding,  come  off  from  the  aorta,  and  follow  the  ramifications  of  the 
bronchial  tubes,  the  tissues  of  which  they  chiefly  supply. 

The  Bron'chial  yeixu,  returning  most  of  the  blood  of  the  correspond- 
ing arteries,  terminate  in  the  azygos  vein  on  the  right,  and  the  superior 
hemiazygos  vein  on  the  left  side. 

The  lymphatics  of  the  lungs  are  numerous.  The  superficial  ones  con- 
verge toward  the  root ;  the  deep  ones  follow  the  course  of  the  bronchial 
tubes;  and  both  enter  numerous  lymphatic  glands  situated  about  the 
bronchi  and  bifurcation  of  the  trachea.  These  bronchial  glands  in  early 
life  do  not  differ  in  appearance  from  those  elsewhere,  but  in  the  advance 
of  age  they  assume  a  darker  color  than  the  lungs,  and  not  unfrequently 
are  found  to  contain  calcareous  deposits. 

The  nerves  of  the  lungs  are  derived  from  the  pneumogastric  with 


>  Bronchi;  syringes,  or  canalM  aeriferi. 
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branches  of  the  fiympalhelic.     These  nerves  form  the  anterior  ■ 
terior  pnlmonary  plexuses,  of  which  the  latter  is  the  larger,  and  both 


follow  the  c 

T&miGcations. 


e  of  the  bronchi  and  pnlmonofy  blood-Tessels  in 


THE  PLEURA. 


'  in  mm  || 
hearth 


The  Flen'ra'  is  a  seronR  membrane  which  lines  the  aides  of  thtdOltf 
of  the  thorax,  and  is  thence  reflected  from  the  root  oyer  the  correspond- 
ing lung.  It  closely  adheres  to  the  subjacent  slmctnrea,  and  in  its  differ- 
ent positions  receives  the  names  of  costal,  diaphragmat'ic,'  mediss'du&l, 
and  pulmonary  pleiua.  From  the  root  of  the  lung  a.  fold  of  the  jnfin- 
brane  extends  downward  to  the  diaphragm,  and  is  called  the  palmonu; 
ligament,'  The  cavity  of  the  pleura  is  bathed  with  a  thin  serous  aecre- 
tion  which  lubricates  the  surface  of  the  lungs,  and  thus  facilitates  their 
movements  during  respiration. 

I        By  the  approximation  of  the  two  pleorie  in  the  median  line,  tbef  fom 

I  the  mediaBti'nnm,'  or  partition  of  the  thorax,  nhich  contains  the  bean 
included  within  its  pericardium. 

j  The  intervals  between  the  two  pleurte  in  front  of,  behind,  above,  ind 
that  occupied  by  the  heart,  are  named  from  their  relative  position  the 

'  anterior,  posterior,  superior,  and  middle  mediastinal  cavitica.  Abort 
the  middle  of  the  sternum,  for  a  short  distance,  the  two  pleane  com 
into  contact  and  are  associated  by  connective  tissue. 

The  Anterior  mediai'tinal  cavity^  is  bounded  in  Front  by  the  eteniDB, 

on  each  side  by  the  pleura,  aud  is  occupied  by  some  loose  areolar  Uarae. 

The  Posterior  mediaa'tinal  cavity*  is  bounded  behind  by  tlie  verte- 
bral column,  on  each  side  by  the  pleura,  and  in  front  by  the  perlcanUam. 
It  contains  the  aorta,  the  azygos  and  hemiazygos  veins,  the  thoracic 
dnct,  the  (esophagus,  and  the  pueumogastric  and  splanchnic  nerves. 

The  Superior  mediaa'tinal  cavity^  is  bounded  on  each  side  by  the 
apex  of  the  pleura,  behind  by  the  vertebral  column,  and  in  front  by  lh« 


pUurilicn  auccingens ;  m.  p,  cobIas  sue 
oingeDfl;  m.  costalis,  orsubooatalia;  by 
popleurioa. 

>  flirenio. 

'  Ligameniun  pulnionale. 

*  MediaDumj  mesodnc;  niv8o(a>chLum 
seplum,  or  disBipimenliini  I  borne  is 
nembraba  Ihoruiem   tnierBepienii ;    m 


ilinphraltoD ;  inEerBipiinenlitiD  (bondt; 
hymen  diaphrMtoQ;  diribiloriuBi. 

'  .\nteriur  mediasiiiiuiD ;  caTtum  nedi- 
agtioi  suteriuB;  medukslitnun  peclural*^ 

"  PoBten'or  mcdiMtunim;  m.  danale; 
carum  mediaslini  pailerius. 

'  Superior  mediastinum ; 
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steninin.     It  contMns  the  bihrcatiou  af  tiie  tnchea,  the  cesophftgas,  &nd 
great  blood-vesMls  connected  with  the  base  of  the  heart 

lite  Xiddls  audiM'tiiul  Mvitr*  u  occapied  by  the  heart  within  ite 
pericudiam. 

THE  THYBOID  BODY. 

The  Tliy'roid  body"  is  a  moderately  raft,  reddish  organ,  of  anknown 
ftmction,  embracing  the  trout  and  Bides  of  the  upper  extremity  of  the 
trachea,  and  extending  to  the  sides  of  the  larynx.  It  consists  of  a  pair 
of  lateral  lobes  nnited  at  their  lower  part  by  a  traaBverse  iithmui.  Its 
onter  surface  is  convex,  and  Its  inner  surface  in  contact  with  the  trachea 
•od  larynx  is  concare.  It  adheres  to  the  adjacent  parts  by  connective 
tissue,  and  is  covered  by  the  stemo-hyoid,  atemo-thyroid,  and  omo-hyoid 
mnaclea,  and  U  in  relalUon  at  its  posterior  borders  with  the  great  blood- 
vessels of  the  neck. 

The  lateral  lobes'  are  oblong  oval,  thicker  below  than  above,  and 
lunally  of  nneqnal  lengtL  They  commonly  measure  about  two  inches 
long,  and  extend  f^om  the 
sixth  cartilaginODB  ring  of 
the  trachea  to  the  lower 
part  of  the  thyroid  carti- 
lage. From  the  iithsiiu 
associating  the  lobes,  a 
process*  of  the  body  fre- 
quently extends  upward 
to  the  hyoid  bone,  to  which 
it  is  attached  by  a  Sbrous 
baud,  occasionally  con- 
taining some  muscular 
Bbres.* 

The  weight  of  the  thy- 
roid body  is  ordinarily 
ftrom  one  to  two  onnces, 
but  is  la^er  in  the  fe- 
male. It  is  very  liable  to  enlai^ment,  especially  in  the  latter  sex,  con- 
stituting the  affection  called  goitre. 

The  thyroid  body  is  a  highly  vascalar  organ,  invested  with  a  thin,  fib- 

I  Middle  mediuUDuni ;   Cftnun  mcdi-  *  Cornn*  UUrtlU. 

Mtini  m»diw.  '  Cornu  medium ;  prooMnu  pjmniid- 

■Corptu  th7raoid«iiin ;  gUudnla  U17-  *i^ 

reoides ;  ganElioa  TMOolomm.  *  I^mkm  f  ludola  thTTwidM. 
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roas  membrane,'  aod  composed  of  a  Eibroas  stroma,  in  ' 
which  a  multitude  of  minute,  closed  vesicles  are  imbedded-  The  THiclu' 
consist  of  a  basement  membrane"  lined  with  an  epithelium  coDsisting  of 
a  siugle  layer  of  uucleated  cells;  and  tlicj  are  filled  with  a  riscid  amber- 
colored  liquid. 

The  arteries  aod  reins  of  the  thyroid  body  are  branches  of  the  aaperior 
and  inferior  thyroids.  The  lymphatics  are  numeroos,  and  commanjckte 
TitU  the  cervical  glands.  The  nerves  are  derired  from  the  pneamoga«tric 
and  great  sympathetic. 

THE  THYMUS  BODY. 

The  Thy'mUB  body*  is  a  temporary  organ  of  unknowD  fanctiou,  whipb 
Increases  in  size  from  the  embryonic  period  up  to  two  years  after  birth, 
and  subsequently  dwindles  away.     It  occupies  the  upper  part  of  tht 


anterior  mediastinal  cavity  behind  the  steraum,  and  extends  into  ihe 
neck,  frequently  to  the  thyroid  glaud.  It  rests  upon  the  pericardiiuii 
aorta,  left  iunominate  vein,  and  the  trachea.    It  ia  a  flat  triangular  bodf 


'  Tunica  propria. 
'  OUnd  Tesicles. 
'  Membrnnik  propria. 


■Corpus  th^micum :  tbjron*  gluJi 
glaindula  tbymut;  Ihjmus;  oorpoi  i>' 
compreheaBibile ;  the  aweetbtMd. 
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consisting  of  a  pair  of  lateral  and  nsnally  nneqnal  lobes.  It  is  of  a 
pinkish  cream  color,  and  varies  in  size  and  weight,  not  only  according  to 
age,  bnt  also  in  different  individuals  of  the  same  age.  At  birth  it  is 
commonly  abont  two  inches  long,  one  and  a  half  inches  wide  at  the  lower 
part,  and  two  or  three  lines  thick,  and  its  weight  is  about  half  an  ounce. 

The  thymus  body  is  provided  with  a  thin  investing  fibrous  membrane, 
and  is  composed  of  numerous  compressed  angular  lobules,  associated  by 
connective  tissue,  which  give  it  the  aspect  of  a  racemose  gland.  Each 
lateral  lobe  commonly  exhibits  an  interior  cavity^  of  variable  extent, 
communicating  with  recesses  in  the  lobules.  Further  than  this,  the 
structure  of  the  thymus  body  has  not  been  satisfactorily  determined. 
The  thick  walls  of  the  lobular  recesses  appear  to  consist  of  aoini'  or 
coarse  granules,  comparable  to  the  vesicles  of  the  thyroid  body  or  those 
of  racemose  glands.  The  aoini  are  composed  of  free  nuclei  and  nu- 
cleated cells,  and  are  penetrated  by  blood-vessels.  The  recesses  of 
the  lobules  and  the  cavities  of  the  lobes  are  fiUed  with  a  thick  milk- 
like liquid,  mingled  with  numerous  nuclei  and  nucleated  cells. 

The  arteries'  of  the  thymus  body  are  derived  Arom  the  internal  mam- 
mary, pericardiac,  and  inferior  thyroid  arteries.  The  veins  empty  into 
the  left  innominate  vein.  The  lymphatic  vessels  terminate  in  the  inter- 
nal mammary  lymphatics.'  The  nerves  are  derived  from  the  pneumogas- 
trics  and  great  sympathetics. 

1  Reserroir  of  the  thymus.  '  Incorrectly  called  cells,  or  Tesioles. 

*  Thymic  arteries. 
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THE   UEINAR?^   0BOAN8. 


Ths  urinary  organs  consist  of  tlie  kidneys,  which  secrete  the  i 
the  ureters  or  excretory  dacts  of  the  former  j  the  bladder,  a  receptacle 
for  the  nrine ;  and  the  nxethra,  the  caual  through  which  the  latter  liquid 
I  ia  discharged. 

THE  KIDNEYS. 

The  Kidneys'  are  two  glandular  organs,  deeply  sitnated  in  the  ioinbu 
regions,  lying  one  on  each  side  of  the  vertebral  coinran ;  the  right  t 
little  higher  than  the  left.  They  are  opposite  the  upper  two  or  three 
lumbar  and  the  last  dorsal  vertebrie,  inclining  toward  eaeb  other  aboTe, 
and  are  maintained  in  this  position  by  their  Tessels,  together  with  » 
quantity  of  loose  areolar  tissue  usnally  containing  mnch  fat.'  Thtlr 
auterior  surface  is  more  convex  than  the  posterior,  and  their  upper  «■ 
trcmity  is  larger  than  the  lower,  and  has  attached  to  it  the  supra-renal 
body. 

The  right  kidney  in  front  is  in  contact  with  the  liver,  the  descendiu; 
portion  of  the  duodenum,  and  the  ascending  colon;  the  left  with  thi 
spleen,  pancreas,  stomach,  and  descending  colon. 

The  kidneys  are  smooth,  dark  red,  compressed  oral  bodies  with  i 
notch  on  the  inner  aide ;  the  form  being  so  characteristic  that  similiT 
shaped  bodies  are  commonly  called  kidney-shaped  or  reniform.  Thej 
vary  in  size,  but  ordinarily  measure  about  four  inches  in  length,  two 
inches  in  breadth,  and  one  inch  in  thickness,  and  weigh  abont  four 
ounce  B. 

The  notch  on  the  inner  side  of  the  kidneys  is  named  the  hiltu,'  and 
communicates  with  an  interior  cavity,  the  unna,  at  which  the  reeselt, 
nerves,  and  excretory  dnct  of  the  organs  hare  their  entrance  and  exit 

Besides  the  general  envelope  of  areolar  tissne  and  fat,  the  kidneys  an 
fbmished  with  a  special  flbrons  ooat.'    This  is  a  thin,  moderately  fim. 


'  BeneB.     Siogulnr:     ren : 
protroeHiB. 

'  Tunicft,  or  capiula  adiposa 
(158) 


a  propris;  CnpsuU  Gbrvfa. 
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onifonn  layer  of  GIitoiib  tiasne  adhering  Hlightlj  to  the  glandaUr  struc- 
ture beoeatb.  It  extends  from  the  hilus  into  the  Binns,  and  at  the  bot- 
tom of  this  carity  becomes  coDtmaous  with  the  Sbrons  investment  of  the 
Tessela  and  dnct  of  the  organs. 

Upon  dividing  a  kidney  in  its  breadth  longitudinally,  the  cut  snrface 
i«  obfl erred  apparently  to  consist  of  two  substances;  an  exterior  more 
grannlar  looking  portion, 

nsmed  from  its  relative  ^"•-  ^^• 

position  the  oortteal  ntb- 
■tuiee,'  and  an  interior  —  - 

striated  portion,  called 
the  mad'nllary  inb- 
■taan.*  The  latter  is 
arranged  into  conical 
masses,  the  renal  pyn- 
nida,'  the  bases  of  which 
ue  enveloped  in  tiie  cor- 
tical snbstance,*  while  the 
ftee  summits,  named  renal 
ptpilln,*  project  into  the 
ainns  of  the  kidney. 

The  renal  pTramidi' 
vary  in  size  and  number — 
there  asnally  being  from 
ten  to  fiileen — and  some- 
times a  pair  of  them  are    i 

c»i.«i.eat.  They  .r.  „-  --^.i:; ""' "  —  -"•——■-"•  ■- 
ranged  in  three  irregular 

series,  with  their  bases  directed  exteriorly  and  their  summits  converging 
toward  the  sinus  of  the  kidney.  Together  with  the  enveloping  cortical 
substance  at  their  base,  ihej  correspond  with  so  many  lobnlea  which  are 
attached  by  connective  tissue  in  the  fcetns,  but  subsequently  become  in- 
diaeolubly  blended.  In  many  of  the  lower  animals  the  lobules  remain 
permanently  and  distinctly  separated ;  and  not  unfreqnentty  the  snrface 
of  the  adult  human  kidney  presents  more  or  less  distinct  traces  of  the 
original  lobular  isolation. 


>  Subitkntia  eortioklii  VMCulai&,  gUn- 
duloBB,  or  glomeruloM ;  glandular,  w- 
MmiDg,  or  Taicalar  lutMlanc*. 

*  Substantia  medulUria,  tubaloia, 
Bbroas,  or  rediata;  uiiniforoua,  or  oo- 
noidsl  BubHancc. 


*  PjramidB  of  HalplghL 

*  The  cortical  substance  prigeating  be- 
tween the  baaes  of  the  renal  pyramid! 
fomu  the  columna,  or  aepta  Bertinl, 

^  PapillM,  or  mammillw  miilei. 
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The  sabBtaiice'  of  tbc  kidney  is  mainly  composed  of  see 
named  arin'iferauB  tabales,'  and  blood-veasela,  asBociated  with  com- 
paratively little  connective  tisaue.  The  terminal  orifices  of  the  nrinifer- 
ouB  tubules  may  be  observed,  to  the  noraher  of  several  Lnndred.  at  the 
anmmit  of  each  renal  papilla.  Tracing  the  tnbules  from  their  terminal 
oriGcea  backward,  they  are  found  to 
Fio-  2B2.  pursue  a  nearly  straight  bnt  sliglitly 

divergent  course  in  the  renal  pm- 
mids,  dividing  repeatedly  at  acnlt 
angles,  and  diminishing  in  tiie. 
Approaching  the  bases  of  the  pyra- 
mids, they  assume  a  slightly  tor- 
tuous course,  snliseqiiently  become 
much  convoluted,  and  finally  ceiw 
in  the  cortical  auljstance,  each  it  t 
pouch-like  dilatation,  inciosini:  i 
renal  glom'emle  (Halpig'ManMr- 
pUBcle.) 

The  straight  course  of  the  nrin- 
iferous  tubules  in  the  renal  pyn- 
mida,  and  tlietr  aubseijuent  conto- 
luted  course,  give  rise  to  the  differ- 
ence of  appearance  in  the  reiul 
substance  distinguished  as  the  n*- 
dullary  and  cortical  portions.  TV 
uriniferous  tubules  are  composed 
of  a  delicate  wall  of  basement  meo- 
brane  lined  with  a  pavemeol  epi- 
thelium, and  at  their  pouch-lile 
extremity  the  wall  is  inflected  apoti 
the  inclosed  renal  glomerale. 
The  kidneys  are  very  rascnlu, 
ii»  iwcuUrkoipuis,  pi«u«tonni)db)'ihei.mr  and  obtain  their  blood  through  the 
^'!^J^X»tt^^bl^"'lhJ%^.T"'*'  '■«"*'  arteries,  which  arc  large  in 
proportion  with  the  organs  tber 
supply.  Approaching  the  liilus  of  a  kidney,  the  renal  artery  divida 
into  several  branches,  which  subdivide,  enter  the  sinus,  and  penetnU 


'  Secreting  parenchynis. 

'  Tubuli  urinircri;  urinirerouB  ouials. 
Those  or  the  mednllary  BUbalance  are 
nuned  tnbuli  recti,  or  Belltniani,  or 
duett  of  Bellini.     The  bundles  formed 


b;  thediTigioDB  of  these  lubMuaoilM 
tlip  pyrnmidea  PerreinJi.  Th*  oiiniltr- 
ouB  tubules  of  iho  cortio&l  sobttmoMtn 
the  tubuli  contorli,  oorticslea,  or  Pcrre- 


THB  URINART  ORGANS.  461 

the  renal  substance  between  the  renal  papillse.  Ramifying  through  the 
cortical  substance,  they  finally  terminate  by  forming  most  remarkable 
plexuses,  named  the  renal  glom'emles.'  Each  glomerole  is  a  spheroidal 
knot  of  about  jj^j  of  an  inch  in  diameter,  consisting  of  an  intricate  and 
close  convolution  of  capillary  vessels,  inclosed  by  the  pouch-like  dilata- 
tion of  a  nriniferous  tubule.  From  each  glomerule  there  emerges  an 
efferent  vessel,  which,  together  with  others,  forms  a  capillary  net-work 
between  and  along  the  course  of  the  nriniferous  tubules.  From  this 
capillary  net-work  the  renal  veins  originate  and  converge  from  the  ex- 
terior surface  of  the  kidney  toward  the  base  of  the  renal  pyramids; 
then  pursue  the  course  of  the  arteries  and  emerge  into  the  sinus  of  the 
kidney,  from  which  they  make  their  exit  in  a  single  trunk. 

The  excretory  duct  of  the  kidney,  called  the  nre^ter,  appears  at  the 
hilus  as  a  compressed  funnel-shaped  pouch,  named  the  pelvis.'  Within 
the  sinus,  the  wide  mouth  of  the  pelvis  divides  into  two  or  three  por* 
tions,  which  subdivide  into  several  smaller  funnels,  or  cal^yces.'  Into 
each  cal^yx  one  or  two  renal  papillae  project,  so  that  the  urine  dribbling 
from  the  orifices  of  the  nriniferous  tubules  is  received  by  the  calyces, 
conveyed  to  the  pelvis,  and  thence  runs  down  the  ureter. 

The  cal^yces,  pelvis,  and  nre^ter  have  the  same  structure,  consisting 
of  an  exterior  fibrous  layer,  a  succeeding  stratum  of  unstriated  muscular 
fibres,  and  a  lining  mucous  membrane.  The  fibrous  layer  of  the  calyces 
at  the  base  of  the  renal  papillae  becomes  continuous  with  the  fibrous 
investment  of  the  sinus  of  the  kidney.  The  muscular  layer  thins  away 
firom  the  pelvis,  and  ceases  at  the  base  of  the  renal  papillae,  while  the 
mucous  membrane  is  reflected  upon  the  latter  and  becomes  continuous 
with  the  nriniferous  tubules  at  their  orifices. 

In  the  hilus  and  sinus  of  the  kidney,  the  pelvis  is  posterior  to  the 
position  of  the  renal  blood-vessels.  The  renal  vein  is  in  advance  of  ihe 
corresponding  artery  at  the  hilus,  but  within  the  sinus  their  branches 
intermingle.  The  nerves  of  the  kidney  are  derived  from  the  renal  plexus 
of  the  sympathetic  system ;  the  lymphatics  communicate  with  the  lumbar 
glands. 

The  TTre'ter*  is  a  cylindrical  tube  from  each  kidney,  which  conveys  the 

1  Qlomeruli  rwudes;  corpuBoula  Mai-  *  Infundibula;  calyces  renales  minorM 

pighii;    corpora    Malpighiana;    Malpi-  et  migoreB;  canales,  or  cylindri  mem- 

ghian  bodies  or  oorpurcles;  glandules,  branacei  renum;  tubuli  pelvis  renum; 

glomerules,  or  acini  of  Malpighi.  fistulea  ureterum  renum. 

>  PelTis    renalis ;    sinus,   venter,    or  *  Ductus  urinsB ;  vas  urinarium ;  nra- 

alvus  renum.  na :  canalis  nerreus  fistulosus  renum ; 

vena  alba  renum. 
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nrine  to  a  common  receptacle,  the  bladder.  It  measures  fW>m  fifteen  to 
eighteen  inches  long,  and  is  abont  the  diameter  of  a  goose*qailL  De« 
scending  obliquely  inward,  it  enters  the  pelric  cayity  and  cnrres  forward 
and  downward  to  the  fundus  of  the  bladder,  into  which  it  opens,  b 
its  course  it  lies  behind  the  peritoneum,  loosely  attached  to  contigoou 
parts  by  areolar  tissue,  and  is  crossed  in  front  by  the  spermatic  Tesseli. 
First  resting  on  the  psoas  muscle,  it  then  crosses  the  iliac  blood-Tesseli, 
and  is  afterwards  included  by  the  recto-yesical  or  recto-uterine  fold  of 
the  peritoneum,  according  to  the  sex.  Approaching  the  bladder,  in  tbe 
male  it  crosses  to  the  outer  side  of  the  spermatic  duct,  in  the  fiBniale  nog 
along  the  side  of  the  neck  of  the  uterus,  and  terminates,  alter  penetrat- 
ing the  wall  of  the  bladder  obliquely,  about  one  and  a  half  inches  be- 
hind the  orifice  of  the  urethra,  and  about  the  same  distance  from  iti 
fellow. 

The  fibrous  coat  of  the  ureter  is  strong,  and  pinkish  white  in  color. 
The  muscular  coat,  consisting  of  pale,  unstriated,  longitudinal  and  trani- 
verse  fibres,  slightly  thickens  in  its  descent.  The  mucous  membrane  ii 
without  glands,  and  is  provided  with  an  epithelium  whose  cells  ezhilrit  a 
remarkable  variety  in  form  and  size. 

The  arteries  of  the  pelvis  and  ureter  are  small  branches  deiired  tnm 
the  renal,  spermatic,  and  vesical  arteries.  The  nerves  are  derived  from 
the  sympathetic  system. 

The  TJ^rine,  secreted  by  the  kidneys  and  accumulated  in  the  bladder,  is 
a  transparent,  amber-colored  liquid,  highly  complex  in  its  chemical  com- 
position. Its  most  characteristic  constituent  is  a  peculiar  nitrogenixed 
principle  called  u'rea. 

THE  URINARY  BLADDER. 

The  TT'rinary  Bladder^  is  a  musculo-membranous  sac  which  serves  as 
a  reservoir  to  the  urine  as  it  is  excreted  by  the  kidneys.  Its  size  and 
form  vary  with  its  condition  of  distention  or  collapse.  When  empty,  it 
lies  in  the  pelvic  cavity,  appearing  as  a  flattened,  triangular  body,  witii 
the  apex  extending  upward  behind  the  pubic  symphysis.  When  moder- 
ately distended,  it  assumes  a  rounded  form,  and  still  occupies  the  pelvic 
cavity ;  but  when  completely  filled,  it  becomes  ovoidal,  and  its  summit  ex- 
tends above  the  pubes  into  the  pre-peritoneal  space  of  the  hypogastric 
region.  Its  long  diameter  is  directed  from  the  latter  downward  and 
backward  toward  the  anus ;  but  from  its  summit  to  its  termination  in  the 
urethra  its  axis  is  somewhat  curved. 

^  Yesioa  urinaria;  bladder;  urocyBtis;  oystiB. 
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In  the  female  Uie  bladder  approaches  a  more  spheroidal  form  than  in 
the  male,  and  in  both  sexes  its  capacity  is  abont  eqnal  to  one  pint. 

The  upper  extremity  or  sunmit^  of  the  bladder  is  connected  with  a 
fibrous  cord  ascending  behind  the  linea  alba  to  the  umbilicus.  This 
cord  is  an  obliterated  tube,  the  urachusy  which  in  the  embryo  extends 
between  the  bladder  and  a  pouch,  named  the  allaatois,  situated  exteriorly 
to  the  abdomen. 

The  base  or  flrndus'  of  the  bladder  is  the  widest  part  of  the  organ, 
and  is  in  contact,  in  the  male,  with  the  lower  end  of  the  rectum ;  in  the 
female,  with  the  vagina. 

The  portion  of  the  bladder  interrening  to  the  fundus  and  summit  is 
the  body,  and  is  more  convex  in  Aront  than  behind. 

In  advance  of  the  fundus,  the  bladder  is  narrowed  in  a  funnel-like 
manner,  and  is  named  the  neck.'  In  the  male  this  is  nearly  horizontal, 
the  fundus  extending  slightly  below  its  level;  but  in  the  female  the 
neck  descends  obliquely  forward  and  is  the  lowest  part  of  the  organ. 

The  bladder  is  maintained  in  position  by  reflections  of  the  peritoneum 
and  recto-vesical  fascia,  by  connective  tissue  attaching  its  front  and  ftin- 
dns  to  the  contiguous  organs,  by  the  obliterated  umbilical  arteries  and 
nrachus,  and  by  the  neck  becoming  continuous  with  the  urethra. 

The  recto-vesical  fascia  passing  from  the  back  of  the  pubis  to  the 
prostate  gland  and  neck  of  the  bladder  forms  twp  small  processes,  named 
the  anterior  ligaments  of  the  bladder.  A  continuation  of  these  to  the 
sides  of  the  fundus,  reflected  from  the  inner  surface  of  the  anal  elevator 
muscles,  constitutes  the  lateral  ligaments  of  the  bladder. 

The  so-called  false  ligaments  of  the  bladder  are  folds  of  peritoneum 
produced  in  its  reflection  upon  this  viscus.  The  reoto^yesical  fblds^  pass 
from  the  sides  of  the  rectum  to  the  sides  of  the  bladder ;  or  instead  of 
them,  in  the  female,  the  utero-veiical  folds  pass  from  the  sides  of  the 
uterus  to  the  sides  of  the  bladder.  These  folds  contain  the  ureters,  ves- 
sels and  nerves  of  the  bladder,  and  the  commencement  of  the  obliterated 
umbilical  arteries.  A  slight  fold  is  also  produced  by  the  subsequent 
course  of  the  latter  together  with  the  urachus,  toward  the  umbilicus. 

The  peritoneum  is  reflected  from  the  rectum  or  uterus  to  the  back,  the 
sides,  and  the  summit  of  the  bladder,  and  thence  to  the  sides  of  the  pel- 
vis^ and  the  anterior  parietes  of  the  abdomen.  Where  destitute  of  peri- 
toneum, the  bladder  is  invested  with  a  thin,  feeble  layer  of  fibrous  tissue, 

^  Superior  fimdus.  ^  The  refleotions  to  the  side  of  the  pel- 

'  Inferior  fUnduB ;  bas-fond.  Tie  constitute  the  lateral  false  ligaments 

*  Cerriz.  of  the  bladder. 

*  PlicsD  semilunares. 
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urine  to  a  common  receptacle,  the  bladder.  It  measures  from  fifteen  to 
eighteen  inches  long,  and  is  about  the  diameter  of  a  goose-qoilL  De- 
scending obliquely  inward,  it  enters  the  pelyic  cayitj  and  ctmres  forward 
and  downward  to  the  fundus  of  the  bladder,  into  which  it  opens.  In 
its  course  it  lies  behind  the  peritoneum,  loosely  attached  to  contigaoui 
parts  by  areolar  tissue,  and  is  crossed  in  front  by  the  spermatic  Tesseli. 
First  resting  on  the  psoas  muscle,  it  then  crosses  the  iliac  blood-resseb, 
and  is  afterwards  included  by  the  recto-vesical  or  recto-nterine  fold  of 
the  peritoneum,  according  to  the  sex.  Approaching  the  bladder,  in  tbe 
male  it  crosses  to  the  outer  side  of  the  spermatic  duct,  in  the  fenmle  nui 
along  the  side  of  the  neck  of  the  uterus,  and  terminates,  after  penetrat- 
ing the  wall  of  the  bladder  obliquely,  about  one  and  a  half  inches  be- 
hind the  orifice  of  the  urethra,  and  about  the  same  distance  from  its 
fellow. 

The  fibrous  coat  of  the  ureter  is  strong,  and  pinkish  white  in  color. 
The  muscular  coat,  consisting  of  pale,  unstriated,  longitudinal  and  trans- 
Terse  fibres,  slightly  thickens  in  its  descent.  The  mucous  membrane  is 
without  glands,  and  is  provided  with  an  epithelium  whose  cells  exhibit  a 
remarkable  variety  in  form  and  size. 

The  arteries  of  the  pelvis  and  ureter  are  small  branches  derired  from 
the  renal,  spermatic,  and  vesical  arteries.  The  nerves  are  derired  fh)m 
the  sympathetic  system. 

The  XT^rine,  secreted  by  the  kidneys  and  accumulated  in  the  bladder,  is 
a  transparent,  amber-colored  liquid,  highly  complex  in  its  chemical  com- 
position. Its  most  characteristic  constituent  is  a  peculiar  nitrogenized 
principle  called  u'rea. 

THE  URINARY  BLADDER. 

The  Vrinary  Bladder^  is  a  musculo-membranous  sac  which  serves  as 
a  reservoir  to  the  urine  as  it  is  excreted  by  the  kidneys.  Its  size  and 
form  vary  with  its  condition  of  distention  or  collapse.  When  empty,  it 
lies  in  the  pelvic  cavity,  appearing  as  a  flattened,  triangular  body,  with 
the  apex  extending  upward  behind  the  pubic  symphysis.  When  moder- 
ately distended,  it  assumes  a  rounded  form,  and  still  occupies  the  pelvic 
cavity ;  but  when  completely  filled,  it  becomes  ovoidal,  and  its  summit  ex- 
tends above  the  pubes  into  the  pre-peritoneal  space  of  the  hypogastric 
region.  Its  long  diameter  is  directed  from  the  latter  downward  and 
backward  toward  the  anus ;  but  from  its  summit  to  its  termination  in  the 
urethra  its  axis  is  somewhat  curved. 

^  Yesioa  urinaria;  bladder;  urocystis;  oystis. 
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In  the  female  the  bladder  approaches  a  more  spheroidal  form  than  in 
the  male,  and  in  both  sexes  its  capacity  is  abont  eqnal  to  one  pint. 

The  npper  extremity  or  giimmit^  of  the  bladder  is  connected  with  a 
fibrous  cord  ascending  behind  the  linea  alba  to  the  umbilicus.  This 
cord  is  an  obliterated  tube,  the  urachni,  which  in  the  embryo  extends 
between  the  bladder  and  a  pouch,  named  the  allaatois,  situated  exteriorly 
to  the  abdomen. 

The  base  or  flmdus*  of  the  bladder  is  the  widest  part  of  the  organ, 
and  is  in  contact,  in  the  male,  with  the  lower  end  of  the  rectum ;  in  the 
female,  with  the  vagina. 

The  portion  of  the  bladder  intervening  to  the  fundus  and  summit  is 
the  body,  and  is  more  convex  in  front  than  behind. 

In  advance  of  the  fundus,  the  bladder  is  narrowed  in  a  funnel-like 
manner,  and  is  named  the  xiaok.'  In  the  male  this  is  nearly  horizontal, 
the  fundus  extending  slightly  below  its  level;  but  in  the  female  the 
neck  descends  obliquely  forward  and  is  the  lowest  part  of  the  organ. 

The  bladder  is  maintained  in  position  by  reflections  of  the  peritoneum 
and  recto-vesical  fascia,  by  connective  tissue  attaching  its  front  and  fun- 
dus to  the  contiguous  organs,  by  the  obliterated  umbilical  arteries  and 
urachus,  and  by  the  neck  becoming  continuous  with  the  urethra. 

The  recto-vesical  fascia  passing  from  the  back  of  the  pubis  to  the 
prostate  gland  and  neck  of  the  bladder  forms  twp  small  processes,  named 
the  anterior  ligaments  of  the  bladder.  A  continuation  of  these  to  the 
sides  of  the  fundus,  reflected  from  the  inner  surface  of  the  anal  elevator 
muscles,  constitutes  the  lateral  ligaments  of  the  bladder. 

The  so-called  false  ligaments  of  the  bladder  are  folds  of  peritoneum 
produced  in  its  reflection  upon  this  viscus.  The  reotoVesioal  folds^  pass 
f^om  the  sides  of  the  rectum  to  the  sides  of  the  bladder ;  or  instead  of 
them,  in  the  female,  the  utero-yesioal  folds  pass  from  the  sides  of  the 
uterus  to  the  sides  of  the  bladder.  These  folds  contain  the  ureters,  ves- 
sels and  nerves  of  the  bladder,  and  the  commencement  of  the  obliterated 
umbilical  arteries.  A  slight  fold  is  also  produced  by  the  subsequent 
course  of  the  latter  together  with  the  urachus,  toward  the  umbilicus. 

The  peritoneum  is  reflected  from  the  rectum  or  uterus  to  the  back,  the 
sides,  and  the  summit  of  the  bladder,  and  thence  to  the  sides  of  the  pel- 
vis^ and  the  anterior  parietes  of  the  abdomen.  Where  destitute  of  peri- 
toneum, the  bladder  is  invested  with  a  thin,  feeble  layer  of  fibrous  tissue, 

^  Superior  fUndus.  ^  The  reflections  to  the  side  of  the  pel- 

*  Inferior  fundus ;  bas-fond.  vis  constitute  the  lateral  false  ligaments 
'  Cervix.  of  the  bladder. 

*  PlicsB  semilunares. 
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constituting  a  portion  of  the  recto-vesical  fascia  and  continnons  with  the 
subserous  connection  of  the  former.  When  the  bladder  becomes  dis* 
tended,  its  summit  elevates  the  peritoneum  from  the  abdominal  wall  in 
the  hypogastric  region,  so  that  the  organ,  in  an  operation,  may  be  reached 
above  the  pubis  without  interfering  with  the  latter  membrane. 

Succeeding  the  peritoneum  and  vesical  fascia,  the  bladder  poaseeses  a 
strong  muscular  coat,  consisting  of  reddish-brown  unstriated  fibres 
which  are  collected  into  various  sized  fasciculi  conjoining  in  a  reticular 
manner,  and  are  arranged  in  two  different  directions.  The  extemil 
longitudinal  fibres  diverge  from  the  neck  and  anterior  ligaments  of  the 
bladder,  and  again  converge  to  its  summit  about  the  attachment  of  the 
urachus.  The  internal  circular  fibres  are  less  numerous  than  the  former, 
are  transverse  and  oblique ;  and  at  the  neck  of  the  bladder  aocnmolate 
in  a  dense  bundle,  constituting  the  yesioal  sphincter.^ 

Succeeding  the  muscular  coat,  and  adhering  closely  to  it,  the  bladder 
is  provided  with  a  moderately  thick,  strong,  and  extensible  layer  <^ 
fibrous  tissue  mingled  with  elastic  fibres. 

The  lining  mucous  membrane  of  the  bladder  is  smooth,  pale  rose  red, 
and  closely  adherent  to  the  fibrous  layer  beneath.  It  has  an  epitheliiim, 
like  that  of  the  ureters  and  pelves  of  the  kidneys,  consisting  of  several 
layers  of  cells,  of  which  the  deeper  ones  are  columnar,  and  the  snpoficial 
ones  larger  and  tessellated.  In  the  neck  of  the  bladder  it  is  also  pro- 
vided with  a  few  minute  racemose  glands. 

In  the  empty  condition  of  the  bladder  its  mucous  membrane  is  thrown 
into  wrinkles,  which  disappear  as  the  organ  undergoes  distention.  Some- 
times it  presents  reticular  ridges  corresponding  with  the  ammgement 
of  the  fasciculi  of  the  muscular  coat ;  a  condition  usually  due  to  inordi- 
nate action  of  the  latter  arising  from  obstruction  to  the  emission  of  the 
urine. 

At  the  bottom  of  the  bladder,  extending  from  the  neck  toward  the 
fundus,  a  slightly  elevated  triangular  space  is  observable,  named  the 
vesical  triangle.'  The  apex  of  this  constitutes  the  vesical  nvola,'  a 
small,  rounded  elevation  projecting  into  the  orifice  of  communication  of 
the  bladder  with  the  urethra.  The  basal  angles  of  the  vesical  triangle 
are  formed  by  the  orifices  of  the  ureters,  which  appear  as  oblique  slits 
the  one-eighth  of  an  inch  long.  The  muscular  structure^  beneaUi  the 
mucous  membrane  of  the  vesical  triangle  is  thick,  and  often  presents 
fasciculi^  diverging  from  the  vesical  uvula  to  the  orifices  of  the  ureters. 

^  Musculus  sphincter  yesicfld.  *  Uyula  vesicfld. 

>  Trigonum  veBicae ;  t.  Lieutaudi ;  oor-         *  Muscle  of  the  yesical  triangle, 
pus  trigonum.  ft  Muscles  of  the  ureters. 
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THE   URETHRA. 

The  XTra'thra^  in  the  male  serves  as  a  passage  for  the  urine  and  the 
spermatic  liquid.  As  its  auatomical  relations  may  be  best  understood 
after  describing  the  penis,  an  account  of  it  is  reserred  for  the  chapter  on 
the  organs  of  generation. 

The  XTre^thra  of  the  female  serves  alone  for  the  passage  of  the  urine. 
In  consequence  of  the  divided  condition  of  the  spongy  body  of  the  cli- 
toris it  does  not  extend  through  this  organ,  as  the  male  urethra  does 
through  the  spongy  body  of  the  penis ;  and  it  therefore  corresponds  only 
with  the  prostatic  and  membranous  portions  of  the  urethra  of  the  male. 
It  is  about  an  inch  and  a  half  long  and  three  or  four  lines  wide,  though 
it  is  capable  of  greater  distention.  From  the  bladder  it  curves  down- 
ward and  forward  beneath  the  pubic  arch,  and  terminates  at  the  middle 
of  the  base  of  the  vestibule  just  above  the  orifice  of  the  vagina.  It  lies 
imbedded  in  the  anterior  wall  of  the  latter  canal,  and  pierces  the  trian- 
gular ligament,  its  external  orifice'  being  indicated  by  a  slight  papillary 
eminence  about  an  inch  behind  the  glans  of  the  clitoris  or  twice  that 
distance  from  the  anterior  commissure  of  the  vulva. 

The  lining  mucous  membrane  of  the  urethra  is  longitudinally  folded, 
reddish,  and  provided  with  minute  racemose  glands.'  Its  epithelium  is 
squamous  toward  the  external  orifice,  and  assumes  the  character  of  that 
of  the  bladder  toward  its  inner  orifice.  Exterior  to  the  mucous  mem- 
brane is  a  layer  of  fibrous  tissue  containing  many  blood-vessels,  especially 
veins  forming  a  plexus.  The  urethra  is  also  furnished  with  a  layer  of 
nnstriated  muscular  fibres  mingled  with  elastic  and  fibrous  tissue. 

THE  SUPRA-RENAL  BODIES. 

The  Supra-re^nal  bodies^  are  a  pair  of  flattened  triangular  organs, 
situated  one  upon  the  upper  extremity  of  each  kidney,  and  inclined  in- 
wardly toward  the  vertebral  column.  Their  upper  border  is  thin  and 
convex ;  their  lower  border  or  base  is  thick  and  concave,  and  is  attached 
by  long,  loose  areolar  tissue  to  the  corresponding  kidney.  Their  poste- 
rior surface,  moderately  convex,  rests  against  the  crura  of  the  diaphragm ; 
their  anterior  .surface,  more  flat,  on  the  right  side  is  in  contact  with  the 
liver,  on  the  left  side  with  the  pancreas  and  spleen.   The  surfaces  present 


'  Meatus,  or  ductus  urinarius.  glandule  supra-renales ;  capsulso  atra- 

*  Meatus  urinarius ;  urethral  orifice.  biliarioe,  renales,  or  supra-renales;  re- 
'  Glands  of  Littre.  nal  glands,  or  capsules ;  renes  succentu- 

*  Supra-renal    capsules,   or    glands;  riati;  nephridi. 
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vascular  farrows,  the  largest  of  which  at  the  base  is  distisgDJahed  u 
the  hilnB. 

The  supra-renal  bodies  are  browDish  jetlow  in  color,  of  inodeiattlv 
firm  consistence,  and  vary  in  size  in  different  individuals,  and  slightly  on 
the  two  sides.  Generally  they  are  aljout  one  and  a  half  inches  in  breadth 
and  height,  and  abont  one-fourth  of  an  inch  thick.  Besides  a  qn»(iLitj 
of  loose  areolar  tissue,  often  mingled  with  fat,  connecting  Ibem  iriUi 
contiguous  parts,  they  have  a  thin  but  strong  fibrous  coat. 

When  a  section  is  made  across  the  supra-renal  bodies,  they  are  fcmnd 
to  be  composed  of  an  external  layer,  named  the  cortical  substa 
U  int«mal  softer  material,  the  medullary  substance. 


The  oor'tical  layer*  is  yellow  in  color,  of  moderately  firm  conaisteoet, 
and  is  striated,  or  presents  a  columnar  appearance  at  right  angles  to  tbe 
snrfaces  of  the  layer.  Examined  with  tlie  aid  of  the  microscope,  it  ei- 
hibits  oblong  receptacles  occupying  a  fibrous  stroma  continuous  with  tie 
Gbrons  coat  of  the  body.  Tliese  receptacles  have  their  long  diamelfr 
vertical  to  the  surface  of  the  cortical  snbstance,  and  are  filled  wili  line 
granular  matter,  nuclei,  oil  globules,  and  pigment  grannies.  According 
to  Kolliker,  all  of  these  elements  are  the  contents  of  groups  of  cells  «- 
enpying  the  receptacles  of  the  cortical  stroma. 

The  med'nllary  BUbBtance'  is  a  dark-brown,  pulpy  matter,  so  csnlj 
broken  that  the  cavity  frequently  observed  in  its  interior  is  nsaiSij 
viewed  as  being  an  accidental  laceration.  It  consists  of  a  fine  stromiof 
areolar  tissue  continuous  with  that  of  the  cortical  substance,  and  con- 
taining in  its  meshes  fine  granular  matter,  pigment  grannies,  oil  globoltf. 
and  nucleated  cells  somewhat  resembling  those  of  the  nerve  centres. 
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The  blood-yessels  of  the  sapra-renal  bodies  are  numerous.  Each  is 
supplied  by  the  supra-renal  artery  from  the  aorta,  together  with  branches 
from  the  contiguous  phrenic  and  renal  arteries.  Upon  entering  the 
organ  the  arteries  ramify  through  its  fibrous  stroma,  and  terminate  in 
capillaries  surrounding  the  receptacles  of  granular  and  cell  contents. 
The  veins  emanating  from  the  organ  usually  form  a  single  trunk,  which 
terminates  on  the  right  in  the  inferior  cava,  on  the  left  in  the  correspond- 
ing renal  vein.  Few  lymphatics  have  been  noticed.  The  nerves  are 
chiefly  derived  from  the  solar  and  renal  plexuses  of  the  sympathetic 
system,  and  are  so  numerous  as  to  have  given  rise  to  the  impression  that 
the  supra-renal  bodies  may  have  some  important  function  in  connection 
with  the  nervous  system,  otherwise  the  use  of  these  organs  remains 
totally  unknown. 


CHAPTER  X. 

THE  OENERATIYE  AFPABATU& 

THE  MALE  ORGANS  OP  GENERATION. 

The  organs  of  generation  of  the  male  consist  of  the  testicleB  and 
penis,  together  with  certain  accessories. 

THE  TESTICLES. 

The  Tes^ticles^  are  two  glandular  bodies  which  secrete  the  spermatic 
liquid,  and  are  suspended  within  the  scrotum,  one  on  each  side,  bj  the 
spermatic  cords. 

The  Scro^tnm'  is  the  pendant  pouch  below  the  pnbes,  containing  the 
testicles.  The  skin  of  the  scrotum  is  thin,  darker  than  elsewhere,  and 
more  or  less  wrinkled.  It  is  marked  in  the  median  line  bj  a  slight 
ridge,  the  raphe,  which  is  continued  forward  on  the  under  part  of  the 
penis,  and  backward  to  the  anus,  and  is  an  indication  of  original  separa- 
tion of  the  two  halves  of  the  scrotum  in  the  embryo.  From  the  surface 
of  the  skin  project  scattered  crisp  hairs,  whose  roots  are  surrounded  bj 
groups  of  sebaceous  glands,  appearing  as  whitish  eminences  on  the 
scrotum. 

The  inner  portion  of  the  skin  of  the  scrotum  is  composed  of  pale-red, 
unstriatcd  muscular  fibres,  constituting  the  dar^tos.'  This  structure 
fades  away  at  the  borders  of  the  scrotum  into  the  neighboring  superficial 
fascia.  In  the  median  line,  mixed  with  fibrous  tissue,  it  forms  the  sero'- 
tal  partition/  which  divides  the  scrotum  into  two  recesses  lodging  the 
testicles. 

Upon  the  presence  of  the  dartos  depends  the  contractility  of  the 

1  Testiculi ;  testes ;   sing. :  testiculus ;  lis ;  folliculus  genitalis :  the  purse ;  the 

testis ;  t.  yirilis ;  orchis ;    didymus ;  po-  cods ;  the  bags. 

mum    amoris ;     hernia ;     pi. :    gemini ;  '  Tunica  dartos ;  t.  muscularis ;  t.  m> 

stones.  bicunda    scroti;     membrana    camosa: 

^Scortum;  scorium;  oschus;  marsu-  marsupium  musculosum. 

pium  ;  bursula;  bursa  testium;  b.  viri-  ^  Septum  scroti. 
(468) 
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scrotam ;  and  ordinarily,  under  the  influence  of  cold,  it  is  observed  to 
throw  the  skin  on  each  side  of  the  raph^  into  transTcrse,  cormgated 
wrinkles ;  bnt  from  the  impression  of  warmth  it  becomes  relaxed  and  the 
scrotam  elongates. 

The  Spermat^io  cord^  consists  of  the  excretory  duct,  blood-yessels, 
lymphatics,  nerves,  and  cremaster  muscle  of  each  testicle.  From  the  in- 
ternal abdominal  ring  it  pursues  its  course  through  the  inguinal  canal 
and  external  abdominal  ring  downward  to  the  back  part  of  the  testicle. 

The  constituents  of  the  spermatic  cord  and  the  testicle  are  enveloped 
in  an  abundance  of  areolar  tissue,  the  spermatic  fascia,'  which  is  con- 
tinuous at  the  abdomen  with  the  superficial  and  transverse  fasciae.  In- 
volved between  the  layers  of  the  spermatic  fascia  are  the  thin,  scattered 
fasciculi  of  the  orexaas^ter  muscle.'  This  arises  within  the  inguinal 
canal,  from  Poupart's  ligament  and  the  spine  of  the  pubis,  and  descends 
along  the  spermatic  cord  to  end  in  loops  upon  the  testicle.  It  is  com- 
posed of  striated  fibres,  and  acts  in  raising  the  testicles ;  in  some  indi- 
viduals being  under  the  control  of  the  will. 

Succeeding  the  spermatic  fascia,  the  testicle  is  inclosed  in  a  serous 
membrane,  the  vag'inal  tunic/  This,  after  investing  the  organ  and  ad- 
hering closely  to  it,  is  reflected  from  its  back  part  so  as  to  form  a  sac, 
the  cavity  of  which  contains  a  serous  liquid  secreted  by  the  vaginal 
tunic.  The  outer  part  of  the  latter  is  loosely  attached  to  the  spermatic 
fascia,  except  at  the  lower  part  of  the  testicle,  where  a  broad  band  of 
areolar  tissue  connects  it  more  firmly  with  the  bottom  of  the  scrotum. 
This  band  is  the  remains  of  the  g^bemac^ulnm  of  the  testicle,^  a  struc- 
ture of  foetal  life,  apparently  intended  to  determine  the  future  position 
of  the  organ  with  which  it  is  attached. 

The  Testioles,  connected  with  the  spermatic  cords,  hang  obliquely, 
their  upper  extremity  being  directed  forward  and  outward ;  and  the  left 
one  usually  is  lower  than  the  right  one.  They  are  oval,  laterally  com- 
pressed, measure  about  an  inch  and  a  half  long,  and  weigh  each  about 
three-fourths  of  an  ounce. 

Each  testicle  consists  of  an  anterior  oval  body,  properly  named  the 
testiB,  and  a  posterior  elongated  portion  clasping  the  former,  and  called 

1   Funiculus  spermaticus;    testicular  Hum   testis;   eleTator  testiculi;    tunica 

cord ;  corpus  yaricosum.  erjthroides. 

'  Spermatic  fascia  in  part ;  tunica  Ta-  *  Tunica  Taginalis  ;  t.  v.  propria ;  t. 

ginalis  communis  testis.  adnata  testis  and  t.  v.  reflexa. 

'  Musculus  oremastericus  testis,   or  ^  Gubernaculum  testis ;    g.  Hunteri ; 

testicondus ;  suspendiculum ;  suspenso-  ligamentum  suspensorium  testis. 
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the  epidid'jrmis.'     The  apper  extremity  of  this,  named  the  beat 

larireri  and  closely  Ddbercs  to  the  coDtigooHS  part  of  the  testis  ;  its  Jowht 
extremity,  or  tail,'  loosely  adheres  to  the  latter,  aud  tarns  npwanJ  on 
itself  to  become  the  spermatic  duct.  The  portion  of  the  epididymia 
between  ils  head  and  tail  is  the  body,  and  h  separated  from  the  testis  by 
an  interval  into  which  the  vaginal  tunic  is  reflected. 


• 


I 


u  iMWr;  d.  Innulnt  pi 


rtt  [ivt  of  tho  ■ppnnhtlc  c<jn1 ;  %  bndy  of  th4 
llrlc;  S.  b(>4f ,  nd  4.  tnll,  or  lbs  cpldMrmli!  i, 
IpcKd  purtlon  of  Iba  ngiul  tmlc. 


The  testis  is  invested  with  a  dense,  white  membrane,  the  albngia'eou 
tiuiio,'  which  is  composed  of  interlacing  handles  of  fi)>rous  tii^sue.  mi] 
serves  by  its  strength  to  protect  the  soft  glandular  structure  within.  At 
the  upper  part  of  the  testis  it  is  continnous  with  a  thinner  investment  of 
the  same  kind  on  the  epididymis ;  and  at  the  bacli  part  forms  a  pruccii 
named  the  mediatti'nain.'  This  projects  into  the  glandular  sntiGtaiice  d' 
the  testis  so  as  to  produce  au  incomplete  vertical  partition,  and  fram  it 
diverge  numerons  tibrons  bands,  named  sep'tola,'  which  are  inserted  inl" 
the  inner  surface  of  the  albngineous  tunic,  and  serve  to  sustain  the  ileli' 
cate  secretory  structure  of  the  organ. 


liidymiB;  pnrutata;   testiouluB  u 
;  eapal  leatia  ;  corpus  Taric 
I  lestiB ;  Bupergeminalis. 
Globus  major;  cnpul. 
Globus  minor ;  cuuda. 


'  Tunica  nlbugiuea :  pcriicsiiB ;  ilm 
muler  lesti*:  luembrana  capauUrii  le 
tis;  albuginea  leatiB  1  peri didj' Hub- 

»  M.  icBtis;    corpus    Higbniori.  " 
Hi  glim  oris  u  urn ;  mei 
"  SepiuU  lesiis. 
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Upon  the  inner  snrface  of  the  albagineons  tanic,  mediaetiDam,  and 
septula  is  spread  a  delicate  Tuonlar  tnniOi'  formed  by  the  spermatio 
blood-TeHHela,  vhich  pass  to  and  from  the  testis  throagh  the  mediastinam. 
The  rascnlar  tnnic  holds  the  same  relation  to  the  secretory  BubstaoGe 
of  the  testicle  that  the  pia  mater  does  to  the  brain ;  that  is  to  saj,  it  ie 
the  point  of  departure  and  termination  of  the  capillary  blood-vessels  of 
the  organ. 

The  Olandnlu  ttmotnn  of  the  testis  is  a  soft,  reddish-yellon,  in- 
elastic mass,  divided  into 

BBTeral  hundred  pyramidal  ^"''  ^^^' 

or  coDoidal  lobnlM,'  which 
converge  toward  the  medi- 
astinam. Each  lobale  con- 
sists of  from  one  to  three 
Msujufaroiu  tnbnlas,* 
occasionally  branching 
and  exceedingly  convo- 
lated.  At  the  narrow 
extremity  of  the  lobnlea 
the  tobnlfls  end  in  ■traight 
tobM,*  which  enter  the 
mediastinam  nnd  form  to- 
gether within  its  length  -a 
nteform  plexu.'  From 
the  Dpper  part  of  this 
plezns  aboat  a  dozen  ef- 
ftre&t  oanali*  emerge  and 
pass  ont  of  the  testis  to 
the  head  of  the  epididy- 
mis. Within  the  latter 
the  efferent  canals  become  ■■ 
conrolnted  into  a  series 
of  spermBtio  oonas.'  . 
These  snccessively  end  in  "t-''^ 
a  single,  coarse,  and  mach 
convoluted  tube  forming  the  bod;  and  tail  of  the  epididymii,  which 
finally  terminates  in  the  straight  ipermatlo  duct 


I  Tunica  tucuIobs. 

'  Tubal!  or  canaUeuliMiniiiiferi;  aam- 
inal  lubM  or  cuiaU«nU ;  Tua  lemiiialia ; 
Tascula  serpcDlina. 


'  Vasa,  or  ductuli  r«ati. 
*  Pleiiu  r«t«rormU;  rete  vuei 
t«alU ;  T.  T.  Halleri. 
'  Vaaa  tfferentia. 
'  Com  Taaoulosii  c.  t.  Halleri. 
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Usually  there  is  a  sperraatle  cone  joining  the  epididymis  below  the 

others,  which  has  no  connection  with  the  testiB.' 

The  Hminif  «roiu  tnbolei  are  about  one-tenth  of  a  line  in  diameler, 

and  are  composed  of  a  buem«nt 

'"■■  ^^'  membrane  strengthened  with  a  ddi- 

•  cate  layer  of  fibrous  tissue,  and 

lined  with  soft,  polyhedral  secret- 
ing cells.  These,  which  are  named 
sperm  cells,  elaborate  the  ipenuf- 
ic  or  lem'isal  liquid,  the  peculiar 
'  secretion   of   the   testicles.      The 

"  contents  of  the  cells,  besides  the 

nucleus,  consist  of  finely  grannlir 
matter,  which  subsequently  assnnwt 
the  form  of  bundles  of  filamentuy 
-  „     '      ^,_^,  bodies,  named  ipflnnatoKo'ids.  The 

PoBtTos  o»  A  BBimciPiMiij  imiiu,  highly  mug-  ' 

DiflFd.  a,  flbroB<cau:ft.ba»n]entmemiimiE;r,  cells  are  Constantly  cast  off  and 
.p.m«ic«ii.-  ij^^gt^  ,yhile  others  are  soccesriTely 

developed. 

The  canal  of  the  epididymis,  besides  an  external  layer  of  fibrous  tit- 
sne,  is  provided  with  nnstriated  muscular  fibres;  and  its  lining  membrane 
has  a  columnar  epithelium. 

The  Spermat'io  duot,  or  vas  def  ereiu,'  is  the  excretory  duct  of  the 
testicle.  It  is  a  cylindrical  tube,  about  a  foot  and  a  half  in  length  sod 
A-om  a  line  to  a  line  and  a  half  in  diameter.  From  the  tail  of  the  epi- 
didymis it  ascends  along  the  inner  side  of  the  latter  and  forms  one  of 
the  constituents  of  the  spermatic  cord,  in  which  it  lies  behind  the  blood- 
vessels, and  is  readily  distinguished  by  its  wire-like  feel.  Having  passed 
through  the  inguinal  canal,  it  leaves  the  spermatic  vessels  at  the  interna) 
abdominal  ring  and  descends  into  the  pelvis.  Beaching  the  side  of  the 
bladder,  it  curves  backward  and  downward  beneath  the  fundus,  and 
passes  forward  in  a  convergent  manner  to  form,  in  conjunction  with  the 
duct  of  the  seminal  reside,  the  ejacnlatory  dnct. 

The  walls  of  the  spermatic  duct  are  exceedingly  thick,  and  its  calibre 
is  abont  equal  to  the  size  of  an  ordinary  bristle.  For  the  greater  part  of 
its  length  the  dnct  is  straight,  bnt  beneath  the  bladder  it  becomes 
enlarged,  tortuous,  and  more  or  less  sacculated.  In  this  latter  position 
its  walls  are  thinner  and  its  capacity  greater  than  elsewhere;  bnt  ap- 
proaching its  termination  it  again  becomes  narrower. 

>  Vuculum,  or  vae  kberruis;  t.  a.  Halleri. 
■  Canalia,  or  duotua  defareiiB ;  vibrator. 
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The  Btructnre  of  the  vaa  deferens  is  the  aame  as  that  of  the  epididy- 
mis; consisting  of  an  external  Gbrons  coat,  an  anetriated  moBcalor 
layer,  and  a  lining  macons  membrane.  The  latter  is  thrown  into  fine 
longitudinal  folds;  and  in  the  terminal,  saccalated  portion  of  the  tube, 
exhibits  fine  reticular  folds. 

The  testicle  receives  blood  from  the  spermatic  artery.  The  spermatic 
duct  is  supplied  by  the  deTerent  artaiy,'  a  long,  thread-like  Teasel 
derived  from  the  snperior  vesical  artery.  After  giving  branches  to  the 
epididymis,  the  remainder  of  the  spermatic  artery  penetrates  the  testis 
through  the  mediastinum,  and  ramilies  in  the  vascular  tuuic.  The  sper- 
matic veins,  emerging  from  the  back  of  the  testicle  as  they  ascend  the 
spermatic  cord,  form  an  intricate  anastomosis,  named  the  punpin'iforiB 
plexni.'  The  lymphatics  of  the  testicle  are  nnmerous  and  large,  and 
commnnicate  with  the  lumbar  ganglia.  The  nerves  are  derived  tVom  the 
spermatic  plexus  of  the  sympathetic. 

THE  SEMINAL  VESICLES  AND  EJACULATOBT  DUCTS. 

The  Sem'inal  veiielei*  are  two  compressed,  ovoidal  bodies,  closely 
adhering  to  the  under  surface  of  the 

ftmdos  of  the  bladder.     They  are  ^"^  ^fiS. 

quite  near  each  other  behind  the 
prostate  gland,  but  diverge  poste- 
riorly BO  as  to  include  a  triangular 
space.  They  are  separated  from 
the  rectum  only  by  the  thin  recto- 
vesical fascia;  and  to  their  inner 
side  lies  the  terminal  sacculated 
portion  of  the  spermatic  dncts. 
They  vary  in  size,  but  usually  are 
about  two  inches  long  and  half  an 
inch  wide.  Their  posterior  ex- 
tremity is  obtuse ;  and  their  ante- 
rior extremity  narrows  into  a  short 
duct,  which  joins  with  the  corre- 
sponding spermatic  dnct,  at  a  very 
acute  angle,  to  form  the  ejaculatory 
duct. 

The  seminal  Teeicles  consist  each  of  a  coarse  tube  closed  at  the  pos- 
terior extremity,  and  convoluted  into  a  mass.     When  unraveled,  the 


at  tlH  Hmlnal  rnJcK  Joining  tb«  •pemutlc 
to  tana  I,  ln<  itluuluaiy  duct;  S.  ptiMBM 
1  i  9,  munbnUHU  porthn  of  ttao  Qntfara. 


■  A.  TMii  deferenlia  Cooperi. 
'  Corput  parapiniforme. 


■  VeaieuUe.  or  OKpauIn  BemiDBlei;  v. 

■permstioEB ;     eanceptaculs    Hnninuia; 
goDocystidM. 
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tube  is  found  to  be  three  or  four  inches  long,  the  diameter  of  an  ordi- 
nary goose-qnill,  and  provided  with  a  few  simple  and  branching  ccDcal 
appendages.  In  stmctare,  they  are  like  the  sacculated  terminal  portion 
of  the  spermatic  ducts,  except  that  their  wall  is  thinner. 

The  l^'ac^ulatory  ducts^  are  formed  by  the  conjunction,  on  each  side, 
of  the  corresponding  spermatic  duct  with  that  of  the  seminal  yesicle. 
They  are  nearly  an  inch  long,  and  converge  to  the  prostate  glaod, 
through  which  they  pass  side  by  side  to  terminate  at  the  border  of  the 
orifice  of  the  utricle  communicating  with  the  urethra.  They  have 
thin  walls,  gradually  become  narrower  in  their  course,  and  end  each  in  a 
slit-like  aperture. 

The  seminal  vesicle  and  ejaculatory  ducts  receive  blood  through 
branches  of  the  inferior  vesical  and  middle  hemorrhoidal  arteries. 
Their  nerves  are  derived  from  the  hypogastric  plexus  of  the  sympa- 
thetics. 

The  testicles  secrete  the  spermatic  liquid,  which  accumulates  in  the 

sacculated  terminal  portions  of  the  spermatic  ducts,  and  in  the  sem- 

J.J    g^Q  inal  vesicles.     The  latter,  however,  not  only 

serve  as  reservoirs  to  the  spermatic  liquid, 
but  likewise  secrete  a  fluid  which  serves  to 
dilute  the  more  viscid  secretion  of  the  testi- 
cles. The  ejaculated  spennat'ic  liquid  or  se- 
men' is  a  whitish,  viscid  matter,  mainly  con- 
sisting of  a  colorless  liquid  containing  im- 
mense numbers  of  minute  bodies  named  sperm- 
atozo'ids.'  These  are  the  essential  constituent 
of  the  spermatic  liquid  of  animals — ^that  upon 
which  its  fecundating  power  depends.  They 
vary  in  form  and  size  in  different  animals,  and 
are  endowed  with  inherent  power  of  movement 
In  man  they  are  about  the  xln  of  an  inch  long, 

Spkrmatocoim.  1,  magniflM  350  -  •  x      *  -j    i   ^       a        -xi  i 

dlameteni;2,iiiagnifled800diame-     ^^d   CODSlSt   Of  au  OVOldal  head,  With  a  lOUg, 

ten;  a,  riewed  on  the  narrower   filamentary  appendage  or  tail,  which  vibrates 

■ide;  by  on  the  broader  side.  •,■,  ■•      «  «  .  -i..  *mi  ■  i 

With  wonderful  rapidity.  The  spermatozoids 
are  not  properly  independent  animals,  as  was  once  generally  supposed, 
but  simply  particles  of  the  structure  of  an  animal ;  a  constituent  portion 
of  the  contents  of  the  spermatic  cells  of  the  testicles.     In  the  case  of 


1  Ductus,  or  canales  ejaculatorii ;  common  seminal  ducts. 

'^  Sperma;  sperm;  seminal  fluid;  seed;  semen  virile,  maaculinum,  or  genitale. 

'  Spermatozoa ;  spermatic  filaments. 
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ciliated  epithelial  cells  we  have  more  complex  particles  of  an  animal 
stractare,  also  endowed  with  movement,  and  although  ordinarily  fixed, 
when  artificially  detached,  they  move  in  liquids  in  the  same  manner  as 
the  spermatozoids.  The  quivering  of  a  detached  fragment  of  muscle  is 
no  indication  of  its  being  an  independent  animal  I 


THE  PENIS. 

The  Fenis^  is  composed  of  three  columnar  bodies  invested  by  skin 
and  filled  with  a  peculiar,  vascular,  sponge-like  structure,  upon  the  dis- 
tention or  emptying  of  which  the  erection  or  collapse  of  the  organ  de- 
pends. 

The  attachment  of  the  penis  to  the  pubic  arch  and  symphysis  is 
named  its  root ;  the  free  extremity  is  its  g^lans  or  head ;  and  the  inter- 
mediate portion  is  the  body.  The  surface  of  the  latter,  directed  forward 
in  a  collapsed  state  of  the  organ,  but  backward  in  its  erect  condition,  is 
named  the  dorsum  or  back. 

The  Olans'  is  a  blunt  cone  with  an  expanding  base,  named  the  corona,* 
beneath  which  is  the  constriction,  named  the  cervix  or  neck.^  The  sum- 
mit^ of  the  glans  presents  a  vertical  slit-like  orifice,"  which  is  the  termin- 
ation of  the  urethra. 

The  skin  of  the  penis  is  thin,  and  adheres  to  the  organ  by  a  loose 
superficial  fascia  allowing  much  freedom  of  movement.  At  the  free  ex- 
tremity of  the  penis  it  forms  a  loose  cup-like  fold,  named  the  pra'puoe,^ 
after  which  it  is  reflected  on  the  cervix  and  upon  the  glans.  To  the 
latter  it  firmly  adheres ;  and  from  below  the  urinary  meatus  it  extends 
in  a  median  fold,  named  the  prepu^tial  trrnnxna,^ 

In  f^ont  of  the  pubis  the  skin  invests  a  thick  accumulation  of  fat,  and 
is  abundantly  provided  with  crisp  hairs,  projecting  Arom  among  whitish 
groups  of  sebaceous  glands.  On  the  body  of  the  penis  the  skin  is 
always  free  from  fat,  and  is  provided  with  scattered  crisp  hairs,  which 
diminish  and  finally  disappear  anteriorly.  It  also  presents  many  whitish 
groups  of  sebaceous  glands,  which  are  especially  congregated  about  the 
roots  of  the  hairs,  and  on  the  under  part  of  the  penis. 

^  Membrum  Tuile ;  phallus;  mentula;  ^Collum;  sulcus  retro-glandularis. 

priapus ;  yeretrum ;  Tirga ;  coles ;  verpes ;  ^  Apex  glandis. 

neiTus;  cauda;  the  yard;  the  male  or-  *  Meatus urinarius;  oriflciom urethrs. 

gan,  etc.  ^  Pneputium ;  foreskin. 

'  Balanus ;  caput  penis.  ^  FraBuum,  or  ArsBnulum  prsoputii. 

'  Corona  glandis. 
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At  the  free  border  of  the  prepuce,  the  skin,  as  it  folds  fnwari 
eavaes  more  the  character  of  a  mncoits  membrane,  becoming  softer, 
thiauer,  and  more  moist,  and  it  is  destitute  of  perspiratory  glBnde  aod 
hairs.  At  the  cemx  and  corona,  it  is  abundantly  furnished  with  wba- 
ceoua  follicles,  named  the  prepn'tial  {flanda.'  The  secretion  of  theee, 
together  with  the  desquamated  epidermal  cells  of  the  cervix,  consdtnte 
the  sme^a,'  a  white  caseous  substance,  readily  decomposing,  and  emit- 
ting a  strong  odor.  Upon  the  glana,  the  skin  becomes  most  vaEcoIar 
and  sensitive,  and  is  devoid  of  glands. 
The  inperfleial  £a«cift  of  the  penis  is  continuous  with  that  of  the  ab- 

I   domen  and  pcriuenm,  and  with  the  dartos  of  Ibe  scrutura,  and  is  aliraj! 

,  free  from  fat.  From  the  lower  part  of  the  liuca  alba,  and  the  front  of 
the  pnbes,  a  Gbro-elastic  fasciculus,  named  the  BUHpem'ory  ligament,' 
descends  to  the  root  of  the  penis  and  becomes  continuous  with  its  suj>er- 
ficiai  fascia. 

The  CaT'emoas  bodies'  arc  two  long  fusiform  columns,  whose  poste- 
rior extremities,  named  ernra,  spring  from  the  inner  border  of  the  rami 
of  the  ischia  and  pubes.  Converging,  the  crura  join  each  other  in  tit 
median  lino,  after  which  the  cavernous  bodies  lie  side  bj  side,  iotimitel; 
associated,  until  they  terminate  in  a  common  conical  extremity,  which  i» 
capped  by  the  glans.  The  crura  have  a  firm  tendinous  attachiDent  to 
the  pubic  arch,  and  each  cms  is  somewhat  swollen'  before  it  coojoiu) 
with  the  other.  A  slight  groove  between  the  cavernous  bodies  on  the 
dorsum  of  the  penis  is  occupied  by  the  dorsal  blood -vessels,  and  a  deeper 
groove  below  accommodates  the  spongy  body. 

The  cavernous  bodies  have  a  strong  exterior  wall,  consisting  of  a 
dense,  tendon-like,  fibrous  membrane.  Where  they  conjoin,  the  Ultet 
forms  an  intervening  vertical  partition,  which  is  complete  and  is  thicket! 
posteriorly;  but  anteriorly  its  fasciculi  are  separated  by  clefla,  whicb 
give  the  partition  a  comb-like  arrangement ;  hence  the  name  of  peettni- 
form  leptum.'  From  this  septum  bands  diverge  to  the  interior  surface 
of  the  cavernous  walls,  besides  which  other  bands  pass  in  all  dirertioab 
through  the  interior  of  the  cavernous  bodies.  The  bands,  composed  of 
fibro-elastic  tissue,  are  named  trabec'ulEB.  and  these,  together  witt 
blood-vessels  occupying  their  intervals,  form  a  soft,  red,  spongy  sab- 
Btance,  the  ereo'tile  tissue'  of  the  cavernous  bodies. 


'  Glandula  pneputinleSi  g.  odorifercB 
pnepulii ;  g.  o.  Tjsoni :  g.  Tysoniann  ; 
g,  BebaceiB  glandis;  g.  coroun  penis. 

■  Sflbum  pnepuiiale. 

■  Liguueulum  suBpcnaorintD  penis. 


'  Corpora 
ervco-spongiusB ;  corpus  __   _ 
'  Bulb  of  ihe  cavernous  body. 
'  Septum  peoliDifonne;  i 
'  Tciiufl,  or  tela  erectilis. 


THB  OENERATIVB  APPARATUS. 


477 


The  Spongy  body'  commeDcea  in  front  of  the  triangnUr  ligament  of 
the  pubis,  below  the  crura  of  the  cftvernotiB  bodies,  in  an  enlargemeDt 
named  the  bnlb.*  From  this  it  extends  along  the  groore  below  the 
caTemoDB  bodies,  c^Iindroid  in  form  but  elightlf  narrowing,  and  at  the 
anterior  extremity  of  the  latter  ex- 
panda  into  the  glans.  The  base  of 
the  bnlb  is  divided  by  a  median 
grooTe,  and  is  in  contact  with  the 
triangalar  ligament.  The  base  of 
the  glans  is  excavated,  and  fits 
apon  the  conical  termination  of 
the  cavernous  bodies. 

The  urethra  enters  the  spongy 
body  above  and  in  advance  of  the 
base  of  its  bnlb,  and  then  traverses 
the  entire  length  of  the  former  to 
tenuinate  at  the  sammit  of  the 
glans. 

The  spongy  body  is  provided  with  an  exterior  fibrons  wall  and  an  in- 
terior erectile  tissue,  like  the  cavemons  bodies ;  bnt  the  former  is  much 
thinner  and  the  latter  more  delicate  than  in  these. 
Fio.  802. 


■  dlrtrslnc  (Mm  It 
'  tl«ii4;  b,  ipongr  iKidy^  c,  unthn. 


or  TBI  Pun>  um  lunin.  i,fa'McTmriifMt;  1,  trUnpilu- II(uimiiI  :  S,kbclciai- 
of  the  lifbt  caTrrnani  bodj;  £,  pacMnlbmi  nptuD!  <l,gliiui  l.nfoDtJ  ludj;  S,ltt 
^it>  niiDiDlti  11. 1M  fDDdDi;  ll,lti  nek;  IS,  piwUlEi'  poTtlw  oT  Iha  nnUin;  li, 
II  It,  ipciDgT  puTtlon:  10,  qitIciiUt  IUk;  IT,  pmtMa  (Und;  IS,  •uhuRlhnl  gland I 
■iclo;  10,  ■prmutlc  duel;  n,  ^acnUtor;  duti  33,  Dnctana;  23,  p«ritoo«uiii  34,  lU 


The  cavernous  bodies  are  supplied  with  blood  by  the  cavemons 
arteries,  together  with  a  few  small  branches  from  the  dorsal  arteries  of 


■Corpus  BpoDgiosum; 
gioM  urtlbne. 
I  Bolbiu  orcthrB. 


1.  urethral  1  a.  MTernoBum  urethm;  lubstantik  ipoD- 
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the  interaal  pndics.  The  cayeraons  arteries  enter  the  omra  of  the  oav- 
emoos  bodies  and  advance  near  the  pectiniform  septum,  ramifying  in 
their  conrse.  The  spongy  body  is  mainly  supplied  by  the  bulbo- 
urethral arteries,  which  penetrate  the  bulb.  The  arteries  of  both  the 
cavernous  and  spongy  bodies  terminate  finally  in  the  interspaces  of  the 
erectile  tissue. 

According  to  Miiller  and  other  excellent  authorities,  many  of  the  ar- 
terial branches,  especially  at  the  root  of  the  penis,  form  short  convolu- 
tions, the  hel'icine  arteries,  which  occupy  intervals  of  the  erectile  tissue 
and  become  distended  in  erection.  According  to  K5lliker,  the  extremi- 
ties of  the  helicine  arteries  terminate  in  much  finer  vessels,  which  subse- 
quently open  into  interspaces  of  the  erectile  tissue.  From  the  latter 
generally,  which  hold  the  position  of  ordinary  capillaries,  but  which  are 
lined  with  an  epithelium  like  that  of  the  larger  blood-vessels,  the  veins 
of  the  penis  may  be  said  to  originate.  Those  of  the  caTemous  bodies 
partly  pass  out  between  these  and  the  spongy  body,  and  wind  around  the 
sides  of  the  penis  to  join  the  dorsal  veins.  Short  ones  penetrate  the 
cavernous  walls  and  immediately  join  the  latter ;  but  most  of  the  cavern- 
ous veins  pass  from  the  crura  and  join  the  prostatic  plexus.  The  veins 
from  the  spongy  body  mainly  converge  from  the  base  of  the  glans  around 
the  cervix  to  form  the  commencement  of  the  dorsal  veins ;  a  few  join  the 
latter  in  their  course  from  the  sides  of  the  spongy  body ;  and  others 
pass  back  from  the  bulb  to  join  the  prostatic  plexus. 

The  lymphatics  of  the  penis  are  numerous;  those  from  beneath  the 
skin,  commencing  at  the  glans,  communicate  with  the  inguinal  glands ; 
and  those  from  the  interior  of  the  cavernous  and  spongy  bodies  pass 
beneath  the  pubic  arch  to  join  the  lymphatic  plexus  around  the  prostate 
gland  and  fundus  of  the  bladder.  The  nerves  of  the  penis  are  also 
numerous,  and  are  derived  from  the  pndics  and  the  hypogastric  plexus 
of  the  sympathetics. 

THE  URETHRA  OF  THE  MALE. 

The  Ure'fhra,^  a  canal  common  to  the  emission  of  urine  and  of  semen, 
extends  from  the  neck  of  the  bladder  to  the  summit  of  the  glans  penis. 
It  is  from  seven  to  ten  inches  in  length,  and  comprises  three  divisions : 
the  prostatic,  membranous,  and  spongy  portions. 

The  Prostat^ic  portion  of  the  Ure'thra'  proceeds  from  the  neck  of 
the  bladder  through  the  upper  part  of  the  prostate  gland,  whence  its 

1  Meatus,  ductus,  or  canalis  urioarius ;  fistula  urinaria ;  iter  urinarium. 
'  Pars  prostatica  urethrsB. 
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niuDe.     It  IB  barrel  shaped,  from  one  to  one  and  &  half  inches  in  len^, 
addi  is  not  only  the  widest,  bnt  the  moat  dilatable  portion  of  the  can^. 
At  the  bottom  it  presents  a  loDgitndinal  ridge, 
named  the  nre'tliral  oreit,"  in  the  front  of  ^••'-  ^''''■ 

which  is  a  small  pouch,  viewed  aa  analogons 
with  the  Qtema  of  the  female,  and  named  the 
n^trielfl.'  This  estenda  between  tiie  arethral 
crest  and  prostate  gland,  a  depth  of  from  one- 
fourth  to  one-half  an  inch,  and  has  the  orifices 
of  the  ejacnlatory  dncts  opening  into  it  on  each 
side  of  ita  commnnication  with  the  arethra. 

The  Hembranoiu  portion  of  Ute  nre'thra,' 
continnona  Irom  the  former,  passes  ont  of  the 
pelvic  cavity,  traversing  the  triangular  liga- 
ment abont  an  inch  beneath  the  aymphysis  of 
the  pnbes.  It  is  abont  three-fourths  of  an  inch 
long,  and  extends  from  the  apex  of  the  pros- 
tate gland  to  the  spongy  body  of  the  penis, 
above  and  in  advance  of  the  base  of  the  bulb. 
It  is  cylindrical,  curved,  with  the  convexity 
downward,  and  ia  the  leaat  dilatable  portion  of 
the  urethra.  Beaides  its  lining  membrane,  it 
has  an  exterior  layer  of  unstriated  muscular 
fibres,  a  thin  layer  of  erectile  tissue  continnona 
with  that  of  the  spongy  body,  and  a  fibrous 
investment  continuous  with  the  triangular  liga- 
ment.   

The  Spongy  portion  of  the  nre'thra,*  the   tiinib,nbnnaini(Luidi: 
most  variable  in  its  length  and  direction,  in-   ^* 
eludes  the  remainder  of  the  canal,  extending    uu 
from  the  membranous  portion  through  the  in-    "" 


tiiugli  1  a,  pnlllDD  or  ttu  orlfla* 
of  Uu  nntiir  on  iKh  ■kbi :  i,  ntt- 
«l  sTsliki  i,  vratlin]  emt;  t,  p» 
■itlotiorihiiiiriclii;  7,i,pra1tUt 
portloBof  U»  DnUmoanchiMl 
of  tb*  imt  1  9,  pnatala  (IIBd.    4 


summit  of  the  glans.     Within  the  bulb  it  is 

somewhat  dilated;  then  very  gradually  diminishes  to  the  glans,  in  which 

it  forms  an  abrupt  expansion,  the  naTio'ular  fbiis,*  terminating  in  the 

■  Criat*  ur«tbr«11s ;  oapul  gftlllnkginia; 
verumontuium ;  Mmncula,  or  colliculut 
Beminttlii. 

■  UCriculiu;  u.  proitsticus;  ulenu 
mucuUnuB:  ainus  poculnriB,  or  prosta- 
tsi ;  TeBiouls,  or  Teatct  prosUticft ;  cor- 
puBculum  Weberianum ;  orgui  of  Weber. 


* PirsmembruiBeeaimthnB;  iathmu 

*  Para  apoagioBa  nrethra ;  puB  ewitt- 
UOBB  urethrB. 

>  FoBBt  nkTicularia,  or  BcaphoidM; 
navicuU;  BoaphnUj  foua  of  Halpighl, 
or  Horgagni. 


480  THB  GENERATITE  APPARATUS. 

external  nre^thral  orifice.^  This  is  a  yertical  aperturep  aod  is  the  nar- 
rowest point  of  the  urethra ;  an  instrument,  under  ordinary  circamstaiicibs, 
being  capable  of  passing  the  entire  length  of  the  canal  if  readily  intro- 
duced at  the  urethral  orifice. 

In  the  collapsed  condition  of  the  penis  the  entire  urethra  forms  a  sig- 
moid or  S-like  curvature,  but  in  the  erect  condition  of  the  organ  it  forms 
a  XJ-like  curvature.  It  is  lined  with  a  smooth  mucous  membrane,  the 
free  surfaces  of  which,  in  the  greater  part  of  the  urethra,  are  in  contact 
from  above  downward  and  wrinkled  longitudinally.  During  the  emission 
of  urine  the  canal  assumes  a  more  cylindrical  form  and  the  wrinkles  dis- 
appear. The  mucous  membrane  is  provided  with  a  columnar  epithelinm, 
a  fibro-elastic  submucous  layer  with  unstriated  muscular  fibres,  and  no- 
merous  minute  racemose  glands.^  The  ducts'  of  the  latter  open  forward 
into  the  urethra,  and  the  mouths  of  many  of  them  are  sufficiently  large 
to  admit  a  good-sized  bristle;  an  especially  large  one^  at  the  upper  part 
of  the  navicular  fossa  will  admit  the  end  of  an  ordinary  surgical  probe. 

THE  PROSTATE  AND  SUBURETHRAL  GLANDS. 

The  Pros'tate  gland'  resembles  in  size  and  form  a  Spanish  chestnut, 
and  is  within  the  pelvic  cavity,  between  the  neck  of  the  bladder  and  the 
triangular  ligament  surrounding  the  first  portion  of  the  urethra.  It  is 
usually  from  one  to  one  and  a  half  inches  in  length  and  breadth,  and 
about  three-fourths  of  an  inch  in  thickness.  Its  apex  adheres  to  the 
triangular  ligament,  and  its  notched  base  encircles  the  neck  of  the  blad- 
der. Its  flat  or  slightly  concave  under  surface  rests  against  the  rectum, 
through  the  front  wall  of  which  it  may  readily  be  felt.  The  sides  of  the 
prostate  gland  are  prominently  convex ;  and  they  project  backward  to 
such  an  extent  as  to  lead  to  their  being  distinguished  as  the  lateral 
lobes.  These  are  united  beneath  the  neck  of  the  bladder  by  a  prominent 
isthmus,  named  the  middle  lobe,  which  corresponds  in  position  with  the 
vesical  uvula.  When  enlarged  from  disease,  to  which  it  is  liable,  this 
third  lobe  of  the  prostate  projects  into  the  neck  of  the  bladder  so  as  to 
impede  the  emission  of  urine. 

The  prostate  gland  is  invested  with  a  fibrous  membrane,  continuous  in 
front  with  the  triangular  ligament,  behind  with  the  recto-vesical  fascia, 
at  the  sides  and  above  with  the  lateral  and  anterior  ligaments  of  the 


»  Meatus  urinarius.  6  Prostata ;  glandula  prostaU ;  proa- 

*  Glands  of  Littre ;  glandulsD  Littria-  tata    adenoides ;     parastata ;     adatans ; 
nsB;  urethral  glands.  testis   minor;   corpus  glandulosum;  c. 

'  LacunsB  or  sinuses  of  Morgagni.  adenoides ;    assistentes  glandulo ;    ad* 

*  Lacuna  magna.  stites  glandulosi. 
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bladder.  Its  strnctare  is  of  firm  consistence,  of  a  pale,  reddish-gray 
color,  and  consists  of  a  mass  of  fibro-mnscnlar  tissue  with  imbedded 
racemose  glands.  The  miiscnlar  fibres,  which  are  nnstriated,  are  partly 
longitudinal ;  and  in  the  Ticinity  of  the  urethra  are  circular,  and  become 
continuous  with  those  of  the  sphincter  of  the  bladder.  The  racemose 
glands  are  numerous,  and  open  into  the  urethra  at  the  sides  of  the 
urethral  crest. 

The  prostate  gland  is  probably  the  homologous  structure  with  the 
walls  of  the  uterus  and  vagina  of  the  female.  It  is  supplied  with  blood 
from  the  vesical,  heemorrhoidal,  and  pudic  arteries;  and  its  veins  form  a 
remarkably  intricate  plexus  communicating  with  the  internal  iliac  veins. 

The  Bnbnre'thral  glands^  (Cowper's)  are  two  compact,  rounded 
bodies  of  a  pinkish-yellow  color,  and  about  the  fourth  of  an  inch  in 
diameter,  situated  just  behind  the  bulb  of  the  spongy  body  and  below 
the  membranous  portion  of  the  urethra.  They  are  racemose  glands,  and 
empty  their  secretion,  by  a  long  duct,  into  the  urethra  within  the  bulb  of 
the  spongy  body. 

THE  FEMALE  ORGANS  OP  GENERATION. 

The  organs  of  generation  of  the  female  partly  occupy  the  interior  of 
the  pelvis  and  partly  the  exterior,  whence  their  division  into  the  internal 
and  external  organs.  The  former  consist  of  the  uterus,  ovaries.  Fallo- 
pian tubes,  and  vagina,  together  with  certain  accessories;  the  latter, 
comprised  under  the  general  name  of  vulva,  consist  of  the  mons  veneris, 
labia,  clitoris,  and  nymphee. 

THE  UTERUS. 

The  U'tems,  or  womb,*  is  a  symmetrical,  hollow,  muscular  organ  pro  • 
vided  for  the  reception  of  the  ovum,  and  the  development  of  the  fcetus. 
It  ordinarily  occupies  the  cavity  of  the  pelvis  between  the  rectum  and 
bladder,  but  during  pregnancy  greatly  increases  in  size,  and  rises  into 
the  cavity  of  the  abdomen. 

The  adult  unimpregnated,  or  virgin  uterus,  holds  an  oblique  position 
in  the  axis  of  the  pelvis,  with  its  upper  extremity  inclining  forward  and 
its  lower  extremity  directed  backward.     It  is  maintained  in  position  by 

1  Glanduloe  Cowperi ;  g.  ante-prostatsB ;  *  Utriculus ;  matrix ;  hy stera ;  metra ; 

g.  prostatsD  inferiores;   small  prostate      mater;  mother;  venter;  alvus;  gaster; 
glands ;  accessory  glands.  loci ;  oonoeptaculum. 
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its  attachment  to  the  vi^ina,  by  the  reflections  of  periton«am  between  it, 
the  bladder  and  the  rectum,  bj  the  roaud  ligaments,  bat  more  especiallj 
by  the  broad  ligaments.  In  front  it  ia  in  contact  with  the  bladder, 
behind  with  the  rectnm,  and  above  with  the  small  iatestine. 

Fia.  804. 


Sinca  QT  TBI  uimi  isD  Ri  irpDDioia.   1,  ntcnu,  witb  iti  pi 
3,  lb  fandiu ;  S,  11a  D«k,  vltb  Iba  (On  put  oF  ll»  ■n«fani«it  < 

strrui;  fillDUriororitMTsgiiui;  A,  broad  Uguwut,  miio<ed  on  tl „ ■ 

bthlnd  Uk  brnad  llgunirat;  S,  ronDd  Ugimenti  9.  OTiduct  or  Ftlloplmi]  taboj  10,  Id  flmbriUad  olnali}; 
11,DVU7;  11,  OTiriin  llgunaDt;  13,  pIooHcoiuKctlag  thaOmlirlitrdiuitmiillr  irlthllHonrT;  U,a> 
border  at  th*  bnad  liganinil. 

The  Dterus  is  pyriform,  bat  compressed  from  before  backward.  It* 
narrow  extremity  below  is  the  neck;'  its  apper  broad  extremity,  the 
ftudui ;'  and  the  intervening  portion  is  the  body.'  Its  leo^h  is  aboat 
two  and  a  half  inches,  of  which  the  body  comprises  one  and  a  half  inches 
or  more,  and  approaches  two  inches  in  its  greatest  breadth,  and  one  inch 
in  thickness. 

The  body  of  the  uterus  is  less  convex  in  front  than  behind,  and  is  in- 
closed in  a  doubling  of  peritoneum,  which,  passing  olF  at  the  sides,  pro- 
duces the  broad  ligaments.  The  fiindos  is  conves,  and  at  the  sides  ia 
continuoas  with  the  Fallopian  tubes  and  the  round  ligaments.  The  neck 
is  cylindroid,  and  partly  projects  iato  the  vagina,  with  which  it  is  con- 
tinoous.  The  lower  end  of  the  neck  exhibits  a  transverse  elliptical  ori- 
fice, the  moath  of  the  uterus,*  which  opens  into  the  vagina,  and  is 
bounded  by  a  pair  of  thick,  smooth  lips.  The  anterior  Up  is  Hie  longer, 
and  descends  more  deeply  into  the  vagina  than  the  posterior  lip.  This, 
however,  projects  more  into  the  vagina  in  consequence  of  the  walls  of 
the  latter  being  connected  higher  with  the  neck  of  the  atema  behind 
than  in  front. 

The  oarity  of  the  ntemi  is  a  narrow  space  included  by  thick  walls, 
which  come  into  contact  by  their  inner  surfaces  anteriorly  and  poste- 

'  Cervix.  *  Bate.  ■  Corpus. 

tiuoa ;  orifieium  vKginale. 


STltT  it  th«  bodj ;  4,  a*ltj  or  [b*  uck. 
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riorly.  The  oavity  of  the  body  from  side  to  side  is  trtaogiilar,  bnt  in 
section  from  before  backward  appears  as  a  mere  slit.  The  aides  of  the 
triangular  cavity  are  con- 
rex  invardlf ,  and  the  an- 
gles are  prolonged — tbe 
two  upper  ones  to  com- 
mnnicate  with  tbe  Fallo- 
pian tubes,  the  lower  one 
to  form  the  inteiaal 
moath  of  tbe  ntenu.' 
The  oRvity  of  the  oeek,* 
with  which  the  latter  com- 
municates, from  side  to 
side  is  longitudinally  oral, 
and  from  before  backward  ^i 
in  section  appears  as  a 
wide  fissure,  * 

The  walls  of  the  ntems  sTerage  abont  half  an  inch  in  thickness,  and 
give  to  tbe  organ  a  remarkably  firm  and  solid  consistence.  Thej  are 
maiuly  muscnlar,  bnt  externally  are  provided  with  a  partial  inveatment 
of  peritoneum,  and  internally  are  lined  with  a  mucons  membrane.  In 
section  they  appear  of  a  pale  reddish  hue,  and  present  the  orifices  of 
numerous  vessels,  especially  near  the  lateral  borders  of  tbe  organ. 

The  muscular  portion  of  the  uterine  walls  is  formed  of  an  intricate 
arrangement  of  short,  fusiform,  nnstriated  muscular  fibres,  associated 
with  connective  tissue  and  blood-vessels.  In  the  enlargement  of  the 
ntems  during  pregnancy,  the  muscular  fibres  undergo  a  remarkable 
development  in  length. 

The  peritoneum  invests  tbe  body  and  the  upper  portion  of  the  neck 
of  the  uterus,  and  intimately  adheres  to  tbe  muscular  structure  beneath, 
except  at  the  lateral  borders,  where  it  forms  the  broad  ligaments. 

The  mucons  membrane  of  the  cavity  of  the  body  is  Ibin,  soft,  smooth, 
and  of  a  pale-red  color.  It  intimately  adheres  U>  the  subjacent  muscnlar 
structure  withont  the  intervention  of  a  fibrous  layer,  and  is  continuous 
with  the  mucons  membrane  of  tbe  Fallopian  tnbes,  and  that  of  the  neck 
of  the  uterus.  It  is  provided  with  a  ciliated  columnar  epithelium,  and 
numerous  tubular  glands,  tbe  orifices  of  which  give  to  the  membrane  a 
finely  punctated  appearance.  The  glands  are  generally  simple,  a  few 
being  divided  at  their  deeper  part,  where  they  are  somewhat  tortuous. 

■  Oa  ut«ri  iDtemum ;  oatium,  or  iathmui  uteri ;  oriflclum  Dt«riiiDin. 
'  Canalis  carricii. 
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In  the  caTitj  of  the  neck  of  the  aterns,  the  mncoiis  membrane  is 
thicker,  less  soft,  and  paler  than  that  of  the  body.  It  is  thrown  into 
numerous  folds/  for  the  most  part  divergent  from  a  median  fold  in  front 
and  behind,  and  including  between  them  many  smaller  folds.  The  mem- 
brane is  provided  with  a  squamous  epithelium,  and  numeroos  minute, 
simple  follicular  glands,  which  secrete  a  tenacious  mucus.  These  glands 
sometimes  become  closed  and  distended  with  their  contents,  in  which 
condition  they  have  been  mistaken  for  ova.' 

The  arteries  of  the  uterus  on  each  side  are  branches  of  the  orarian 
and  uterine  arteries,  and  are  remarkable  for  their  many  anastomoses  and 
tortuous  course  The  veins  are  large,  and  form  an  intricate  plexus, 
from  which  branches  emanate  corresponding  with  the  uterine  arteries. 
The  lymphatics  are  likewise  numerous,  especially  in  the  pregnant  con- 
dition of  the  organ.  The  nerves  are  derived  from  the  ovarian  and  hypo- 
gastric plexuses  of  the  sympathetic  system. 

LIGAMENTS  OF  THE  UTERUS. 

The  Broad  ligaments'  consist  of  the  doubling  of  peritoneum  which 
passes  from  each  side  of  the  uterus  to  the  sides  of  the  pelvis.  They 
contain  the  Fallopian  tube,  the  ovary,  parovarium,  round  ligament,  the 
uterine  blood-vessels,  lymphatics  and  nerves,  together  with  connective 
and  some  unstriated  muscular  tissue,  which  unite  the  two  layers  of  the 
broad  ligaments. 

The  Recto-uterine,  and  Vesico-uterine  folds^  of  peritoneum,  acting 
the  part  of  ligaments,  pass  respectively  between  the  sides  of  the  uterus, 
rectum,  and  bladder.  These  folds  contain  extensions  of  fibrous  tissue 
from  the  uteras  to  the  neighboring  parts,  which  have  likewise  been 
described  as  ligaments.^ 

The  Bound  ligament*  is  an  extension  of  the  structure  of  the  uterus, 
consisting  of  a  flattened  cord  of  unstriated  muscular  and  fibrous  tissue. 
It  commences  at  the  side  of  the  fundus  of  the  uterus,  a  little  below  and 
in  front  of  the  connection  of  the  Fallopian  tube,  and  proceeds  outwardly 
within  a  slight  fold  of  the  anterior  layer  of  the  broad  ligament,  to  the 


1  Arbor  viitd.  *  Ligmmenta  lata ;  alo  TesperUlionifl ; 

'  Ovula  Nabothi ;  glandule  Nabothi ;  retia  uteri, 

glands,  or  eggs  of  Naboth ;  hydatides,  *  Anterior  and    posterior  ligaments ; 

glandulsB,  yesiculae,  or  bullsB  rotundsB  plicae  semilunares. 

cervicis  uteri ;  folliculi  rotund!  and  ob-  ^  Utero-sacral  and  utero-Tesical  liga- 

longi;    Tesiculse   seminales  mulierum;  ments. 

corpuscula  globosa.  '  Ligamentum  rotandum. 
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ingninal  canal.  Through  this  it  descends  and  fades  away  in  the  subcn- 
taneons  tissue  of  the  pubis.  A  pouch  of  peritoneum^  occasionally 
accompanies  it  into  the  canal  in  young  persons,  which  is  usually  obliter- 
ated in  the  adult.  This  pouch  may  become  the  avenue  of  the  abnormal 
descent  of  the  ovary  into  the  labium,  or  it  may  be  the  seat  of  hernia. 

THE  OVARIES. 

The  O^yaries*  are  to  the  female  what  the  testicles  are  to  the  male : 
organs  for  the  production  of  the  germs  of  future  offspring.  They  are 
two  compressed  ovoid  bodies,  suspended  behind  the  broad  ligaments, 
inclosed  in  a  pouch  of  their  posterior  layer.  They  are  situated  nearly 
horizontally  from  half  an  inch  to  an  inch  or  more  from  the  uterus,  and  a 
little  below  the  Fallopian  tube. 

The  ovary  varies  in  dimensions  and  appearance  at  different  ages,  and 
in  different  individuals.  It  is  largest  in  the  virgin  between  the  period 
of  puberty  and  adult  age,  and  is  then  pearly  white,  smooth,  and  plump 
in  appearance.  From  the  period  of  puberty,  ova  periodically  escape 
through  ruptures  of  the  surface  of  the  ovary,  a  process  which  continues 
up  to  nearly  fifty  years  of  age.  The  effect  of  the  frequent  ruptures  and 
their  cicatrization  is  to  give  the  ovary  a  scarred  appearance,  which  in- 
creases with  the  advance  of  age  until  the  organ  is  finally  reduced  and 
shriveled  to  less  than  half  its  original  size. 

The  fully-developed  ovary,  unaffected  by  its  function,  measures  about 
an  inch  and  a  third  transversely,  three-fourths  of  an  inch  in  depth,  and 
about  five  lines  in  thickness.  Its  lower  border  and  outer  extremity 
nearly  form  a  semicircle ;  its  inner  extremity  is  narrowed  and  connected 
with  the  ovarian  ligament ;  the  upper  border  is  straight,  and  is  the  part 
by  which  the  ovary  is  suspended  from  the  broad  ligament.  The  ante- 
rior and  posterior  surfaces  are  free,  and  the  latter  is  the  more  convex. 

The  ova^rian  ligament  is  a  fibrous  band  mingled  with  muscular  fibres, 
which  extends  from  the  narrow  end  of  the  ovary  to  the  side  of  the  uterus 
just  below  and  behind  the  connection  of  the  Fallopian  tube. 

Beneath  the  peritoneal  coat,  derived  from  the  posterior  layer  of  the 
broad  ligament,  the  ovary  is  provided  with  a  dense  fibrous  tunic/  inti- 
mately associated  with  its  serous  investment  and  the  contents  of  the 
ovary.  At  the  upper  border*  of  the  latter  the  fibrous  tunic  is  perforated 
by  the  passage  of  the  ovarian  blood-vessels  and  nerves. 

The  contents  of  the  ovary  consist  of  a  reddish,  spongy,  fibrous  stromEi^ 

1  Canal  of  Nuck.  '  Tunica  albuginea. 

*  Ovaria.    Sing  :  OTarium  ;  testis  mu-  ^  Hilus  ovarii, 

liebris,  or  femineui ;  yesicarium.  '  Parenchyma. 
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ftbnndaDtl^  supplied  with  blood-vesaels,  and  containiiip  namerons  cloted 
TesicalRT  bodies  named  o'vlMei.'  These  are 
especially  abundant  in  the  peripheral  portion 

fof  the  stroma,  are  spherical,  aai  vary  from  a 
*  microscopical  size  to  the  fourth  of  an  inch  in 

diameter.  The  walls  of  the  otIsscb  are  com- 
posed of  a  Gbro-Tascnlar  layer*  contiDooos  with 
the  stroma  of  the  oTory,  a  basement  membrane,* 
and  an  internal  layer  of  polyhedral  epithelial 
cells.*  The  interior  of  the  oiisacs  is  filled  with 
T»ijmiuinciioiiof»soTt»T,  *  BeFons  liquid'  containing  some  granDleB,  na- 
frnm  » cm.  iB  thB  flfth  month  of  ciei,  and  cells  apparently  detached  from  the 
l^lTS^nt?*'.^^'  ^n*^"^  epithelinm.  The  latter,  on  the  side  of  the  ori- 
taurior,  two  old  coipoim  lats  m»  sac  uext  the  oTarfan  surface,  presents  an  accu- 
mulation of  cells  named  the  gmniii&l  ami- 
oenoe,*  within  which  is  enveloped  the  o'vun  or  e^. 

Prom  the  commencement  of  puberty,  the  ovisacs  in  succession  gradn- 
ally  approach  the  surface  of  the  ovary,  and  become  enlarged  to  the  third 
of  an  inch  or  more  in  diameter.  The  envelopes  of  the  ovary  next  the 
ovisacs  gradually  thin  away,  and  the  latter  project  from  the  surface  of 
the  former.  Finally,  the  ovisacs  bnrst,  and  their  contents  escape  into 
the  abdominal  cavity,  and  are  thence  received 
into  the  pavilion  or  expanded  mouth  of  the 

fx   ,         Fallopian  tube.     The  rnptnre  or  dehuoonee  of 
k\  the  ovisacs  is  periodical,  and  is  attended  with 

B  I  a  general  afflux  of  blood  to  the  whole  gener- 

WJ  ative  apparatus,  together  with  an  escape  of  a 

y'  portion  of  that  liquid  from  distended  capillaries 

BniiAB  ovtm.  bighir  numiBed     **'  ^^^  cavity  of  the  ntems. 

a,TltfULn<i  mcmbnnii;  b,  jdki  c, 

The  (Cviim,'  discharged  from  the  ovisac, 
usually  retiuns  the  germinal  eminence'  and 
some  additional  shreds*  of  epithelium  attached.  These  are  subsequently 
nibbed  off,  and  the  isolated  ovum  appears  as  a  spheroidal  body  about 


(RmJnid  ipof- 


'  OrsSan  veaicles,  or  follicles;  ovi- 
Mcci;  rolUculi  GrafBani,  or  ovirii;  v«Bi- 
cles  of  De  Qraaf. 

'Vascular,  or  fibrous  coat;  tunica 
fibrosa;  Iheca  folliculi;  ovicapsule;  tu- 
nic of  tbe  OTisac. 

'  Membrnna  propria. 

'Granular  lajer;    membrana  grtuin- 


'  Liquor  foUiOuli. 

*  Cumulus,  or  discus  proligcrus;  iDni- 
agraoulosa;  germinal  disk. 

'  Oyulum ;   oTUle. 

*  Cumulus,  or  discus  proUg«nu;  tu- 
ica  granulosa. 

*  Retinacnla. 
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the  tenth  of  a  lioe  iD  diameter,  and  with  all  the  characters  of  an  or- 
ganic cell, 

The  exterior  of  the  OTum  constats  of  an  annsnallj  thick,  elastic,  stmc- 
tnreless  wall  named  the  Tit'elline  mftmbrane,'  which,  when  viewed  be- 
neath the  microscope,  appears  as  a  broad,  transparent  zone'  encircling 
the  egg.  The  contents  of  the  ornm  consist  of  a  pale-yeltowish  yelk,' 
composed  of  a  Tiscid  liquid  mingled  with  a  mnltitnde  of  grannies. 
Within  the  yelk  is  a  la^e,  clear  nnclens,  called  the  ^rminal  veiiole,' 
containing  a  nncleolns  named  the  germinal  spot.' 

With  the  escape  of  the  contents  of  the  ovisac,  it  fills  with  blood, 
which  coagulates.  The  walls  of  the  ovisac 
subsequently  become  thickened,  corragat^d, 
and  contracted  upon  the  blood  clot.  This 
loses  ita  color,  and,  together  with  the  thickened 
walls  of  the  ovisac,  gradually  aasnmes  the  ap- 
pearance of  a  spheroidal,  cormgated,  yellowish 
body,  named  the  oorpni  lu'teom.  The  latter 
afterwards  becomes  atrophied,  and  is  finally 
resolved  into  the  stroma  of  the  ovary.  The 
corpus  Intenm,'  in  the  pregnant  condition,  ap- 
parently from  the  more  continued  afBux  of 
blood  to  the  part,  undergoes  a  greater  devel- 
opment, and  disappears  less  rapidly  than  the 
corpus  Inteum^  produced  without  pregnancy. 

The  ovaries  are  supplied  by  the  ovarian  ar-  tw*  oi«««i  idtu;  m  HUan, 
teries,  which  freely  anastomose  with  branches  ^"^hi^^^ li 'th^iiitt'iii^ 
of  the  uterine  arteries.  The  veins  form  an  in-  ofp»r«iMT.a,abroiiitonicorih» 
tricate  plexus  from  which  the  main  vessels  pnr-  "^^^^  ineinta«»or  Ux  dhmo! 
BUG  the  course  of  the  ovarian  arteries.  The  <(.  bUndeioti  •,  iiw  how,  i*ur, 
nerves  are  derived  from  the  ovarian  and  hypo-  ^^^^^^^^^JC^ 
gastric  plexuses  of  the  sympathetic  system. 

THE  PAROVARIUM. 

The  FBTOTa'riiuii'  ia  situated  between  the  layers  of  the  broad  liga- 
ment, and  consists  of  a  series  of  whitish,  tortuous  tnbes  diverging  from 

<  Menib»D>  TUellina;   oolemma  pel-  ininBtivus;      bluto-cardia ;      corculum 

lucidum;  chorion.  germiniB. 

■  Zona  pellucids.  *  True  eorpliB  luteum. 

'  VilelluB  :  yolk.  '  FaUs  corpus  lulBum. 

*  Veaicula  germinatiTS,  or  proliftra :  ■  CorpuB  contcum ;  oi^n  of  RoBen- 
Purkiigeaa  Teaicle;  germ  cell.  mllller;   pftrouion;   ooipuaculum  oonl- 

*  Macula  gertDmativa ;    nucleus  ger-  cum  RoBenntUlleri. 


i 


THE  FALLOPIAN  TUBES,  OR  OVIDUCTS. 

Tbe  Fallo'pitji  tube,  or  O'vidnot,'  intended  to  convey  the  oram  trom 
the  ovary  to  the  uterus,  ix  iiicloscd  in  the  upper  border  of  the  broad 
ligament.  It  ia  a  trnrnpet-ehaped  tube  of  about  four  ioches  tn  lea^h. 
Comiaencinfc  above  and  extemally  to  the  ovury,  it  gTHdually  narruin 
and  pnritnes  a  curviiincnr  and  slightly  undulating  course  to  the  aide  of 
the  fundus  of  the  uterus,  with  which  it  la  connected.  The  ooter  ex- 
tremity is  free,  expanded,  and  opeuR  iuto  the  abdominal  cavity;  and  iu 
margin  ia  fringed  with  a  number  of  irregular  proceBsee,'  whence  H  is 
named  the  flmliriated  extremity.*  One'  of  the  longest  of  the  processai. 
with  fringed  edges  and  doubled  so  aa  to  include  a  furrow,  extends  along 
the  border  of  the  brond  ligameut  to  become  uttatrhed  to  the  outer  ex- 
tremity of  the  ovary.     The  expanded,  fuunel-sfaaped  orifice  or  panlion* 


'  Tubft   Fftllopinnn.   uleri,   or   ckck; 

oriduclus  muli«briB;  tbb  Bpermaticua, 
^■vuIbds.  or  (lefereni  mulieria ;  meatus 
seminaliB  ;  m.  BetuinKriua  uteri ;  ductus 
i:  proccBSualslei'alia  uteri ; 
>r  cannl ;  uleriiie  caasl. 


'  Fimbrim;  Udnim;  vexiUii;  digit*- 
>  MoTBUB  diaboli;  roliaceuiu  ■>: 


■  Tubo-a*niian  ligBiu«Dl.  or  rriogca. 

'  Itiriiiidibiilum;  oBliuio    nbdoniiiulr  ; 
oi'olla  inrUndibuIifotmiB. 
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of  the  fimbriated  extremity  narrows  into  the  canal  of  the  tnbe,  which  at 
its  communication^  with  the  cavity  of  the  uterus  is  so  small  as  hardly  to 
permit  the  passage  of  a  fine  bristle.  The  lining  membrane  of  the  canal 
is  longitudinally  plaited  or  provided  with  narrow  folds,  which  extend 
from  the  uterine  orifice  of  the  tube  to  the  fringed  processes  of  its  fim- 
briated extremity. 

In  structure  the  oviducts,  besides  their  peritoneal  investment,  have  a 
fibro-muscular  coat  and  a  lining  mucous  membrane.  The  peritoneal  or 
serous  tunic  formed  by  the  upper  border  of  the  broad  ligament  is  loosely 
attached  to  the  tube.  The  middle  coat  is  the  thickest  and  strongest, 
and  is  an  extension  of  the  structure  of  the  uterine  walls,  consisting  of 
fibrous  tissue  associated  with  unstriated  muscular  fibres.  The  lining 
mucous  membrane  is  soft,  pinkish  white,  and  furnished  with  a  ciliated 
columnar  epithelium. 

The  oviducts  are  supplied  with  branches  of  the  uterine  arteries.  Their 
veins  pursue  the  same  course  as  the  latter.  The  nerves  are  derived  from 
the  same  source  as  those  of  the  uterus  and  ovaries. 

Near  the  fimbriated  extremity  of  the  oviduct  there  usually  exists  an 
appendage,  consisting  of  a  small  sac  attached  by  a  long  pedicle.  This 
has  generally  been  looked  upon  as  a  hydatid,  but  recent  researches 
prove  it  to  be  the  remains  of  an  organ  of  the  embryo,  which  has  been 
named  the  dnot  of  Miiller. 

THE  VAGINA. 

The  Vagi^na*  is  a  cylindroid  canal  extending  from  the  vulva  to  the 
uterus,  the  neck  of  which  projects  into  it.  Behind  it  is  in  relation  with 
the  bottom  of  the  recto-uterine  pouch  of  the  peritoneum,  and  below  this 
adheres  by  loose  connective  tissue  to  the  rectum.  In  front  it  adheres  to 
the  base  of  the  bladder  and  urethra,  and  at  the  sides  is  in  relation  with 
the  bottom  of  the  broad  ligaments,  pelvic  fascia,  and  anal  elevator  mus- 
cles. It  curves  upward  and  backward  in  tha  direction  of  the  axis  of  the 
pelvis,  is  attached  to  the  neck  of  the  uterus  higher  posteriorly  than  an- 
teriorly, and  in  consequence  has  a  greater  length  behind  than  in  front. 

The  vagina  is  most  capacious  at  the  middle,  where  its  transverse 
diameter  is  greatest ;  and  it  slightly  narrows  toward  the  extremities. 
Ordinarily  its  anterior  and  posterior  walls  are  in  contact,  and  it  varies  in 
size  according  to  circumstances,  being  capable  of  much  enlargement.  In 
the  virgin  adult  it  measures  about  four  inches  in  length  by  an  inch 

*  Ostium  uterinum;  internal  or  uterine  orifice. 

'  Vagina  uteri,  muliebris,  or  penis ;  sinus  muliebris,  pudoris,  or  pudendi ;  tuIto- 
uterine  canal. 
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and  a  quarter  in  its  breadth.     After  fireqnent  intercourse  or  child-birth 
these  dimensions  are  much  exceeded. 

The  lower  orifice  or  entrance  of  the  vagina  is  constricted  in  the  virgin 
state  by  a  fold  of  the  lining  membrane,  named  the  hymen.^  This  nsually 
appears  in  the  adult  as  a  crescentic  process  at  the  posterior  part  of  the 
entrance  of  the  vagina,  including  an  antero-posteriorly  elliptical  orifice. 
The  younger  the  individual,  the  more  does  this  process  approach  the 
form  of  a  complete  circular  zone,  which  is  the  ordinary  condition  of  the 
hymen  in  the  infant.  Sometimes  this  zone-like  form  is  retained  to  adult 
age ;  and  not  unfrequently  it  presents  a  puckered  appearance  toward  the 
central  aperture.  Commonly  the  hymen  is  obliterated  by  intercourse, 
child-birth,  or  other  means ;  and  if  its  free  edges  are  thin,  in  the  process 
of  dilatation,  these  may  be  torn.  As  an  abnormal  condition,  the  hymen 
is  occasionally  imperforate ;  and  in  rare  instances  it  is  so  strong  that 
impregnation  may  occur  without  its  being  destroyed.  Its  existence  is 
no  evidence  of  virginity,  nor  its  absence  any  to  the  contrary  1 

The  upper  extremity'  of  the  vagina  is  circular,  and  is  reflected 
smoothly  around  the  neck  of  the  uteruq,  which  projects  into  it  as  a  short 
blunt  cone. 

The  internal  surface  of  the  vagina  on  its  anterior  and  posterior  wall 
is  roughened  with  numerous  transverse  folds'  passing  o£f  from  a  slight 
median  ridge,^  and  arranged  with  a  certain  degree  of  regularity.  The 
fplds  are  often  interrupted  or  broken  into  wart-like  eminences ;  and  they 
are  remarkable  for  their  rigidity  in  comparison  with  similar  processes  of 
other  mucous  membranes.  They  are  most  numerous  near  the  entrance 
of  the  vagina,  where  some  of  them  are  named  the  myr'tiform  carbuncles,* 
though  these  are  usually  looked  upon  as  the  remains  of  the  hymen. 
From  repeated  child-birth  the  folds  of  the  posterior  wall  of  the  vagina 
become  completely  obliterated:  those  of  the  anterior  wall  partially. 
Frequent  intercourse  to  a  less  extent  produces  the  same  result. 

The  walls  of  the  vagina  average  about  one  line  in  thickness,  and  are 
composed  of  three  coats.  'The  outer  coat,  adherent  to  the  contiguous 
organs,  consists  of  fibro-elastic  tissue.     The  middle  coat  consists  of 


^  Valvula,  or  membranula  lunata  va-  '  Fundus ;  fornix, 

glnee ;  claustrum,  custodia,  columna,  flos,  '  Rugae. 

sigillum,  or  zona  Tirgintatis ;   circulus  *  Columna  rugarum ;    colomn  of  the 

membranosus ;    interceptum  yirginalc;  vagina. 

cento,  or  flos  virginalis;   argumentum  ^  Carunculse    myrtiformes ;    o.  vagi- 

integritatis ;  zona,  or  munimentum  cas-  nales ;  glanduIsD  myrtiformeB. 
titatis;    panniculus  h;^en8eu8,  or  vir- 
ginalis ;  Virginia  ;  virginal  membrane. 


THE  OENERATITE  AFPARATUB.  491 

unatriated  mascniar  Bbres,  associated  with  Bbro-elostic  tiasae  and  blood- 
vessels, and  in  coutinaouB  with  the  correspondiDg  stnictare  of  the  ateniB. 
The  inner  coat  is  a  mocons  membrane  prorided  with  a  mnltitude  of 
minate  conical  papille,  imbedded  beneath  a  sqnamoDg  epithelium. 

The  vagina  is  supplied  with  arteries  ftom  the  vaginal,  uterine,  vesical, 
and  internal  pndics.  The  veins  on  each  side  form  an  intricate  plezas, 
from  which  vessels  proceed  in  the  coarse  of  the  arteries.  The  nerves 
are  derived  from  the  hypogastric  plesns  of  the  sympathetic  system,  the 
fourth  and  fifth  sacral,  and  the  internal  pndic  nerves. 


imii  ■iciwiKD.  1,  Mcrnm  i  1,  axcji ;  S,  poUc  tjmvbjtlii ;  4,  ne- 
at of  In  niinUr  fold* ;  B.uiui  T,  utenu;  S,  nglu;  D.  rifht  tiblam;  10,  rifhl  Brmplu;  11, 
taehed  by  thfl  iiupeniDiTUguiiPiilloUia  front  of  tbapDbte^rDipfif*^!  l^sluu^  I3,pnp«e*; 
t.;  U,eiitnD«otU»nclni:  18.  bladder. 


THE  VULVA. 

As  previously  mentioned,  the  external  organs  of  generation  of  the 
female  are  comprised  under  the  general  name  of  Tnlva,'  and  consist  of 
the  mons  veneris,  labia,  clitoris,  and  nymphra. 

The  Hou  Ten'erii'  is  the  prominence  of  skin  over  the  position  of  the 


'  Pudendum  ;  p.  muliebre ;  female  organs,  oi 
*  UonticuluB  TCDcriB ;  auprk-pubio  ei 


492  THE  OBHSaATIVE  APPAKATUB. 

pnbtc  symphysis,  to  which  it  is  attached  hj  ueolftr  tisane  contfti&ing  tn 
abnodance  of  adipose  tissae.  Its  surface  is  prorided  with  crisp  hain 
and  large  sebaceous  glands. 

The  Labia'  are  two  parallel,  rounded  prominences  of  the  integament 
bounding  the  vertical  flsiure  of  the  mlTt,*  and  united  abore  and 
below;  the  points  of  union  being  named  the  oom'mismrat.*  They  are 
composed  of  a  quantity  of  areolar  and  adipose  tissue  covered  exteniallj 
with  common  skin  and  internally  with  the  commencement  of  the  genito- 
urinary mucous  membrane.  Their  surface  is  supplied  with  many  seba- 
ceous glands,  and  the  external  skin  is  furnished  with  scattered  crisp  haira 
The  posterior  commissure  is  about  au  inch  from  the  anus ;  the  inter- 
Tening  space,  marked  by  a  median  raphe,  being  the  parine'nu.  Just  within 
the  posterior  commissure,  and  sep- 
arated from  it  by  a  shallow  de- 
pression,' is  an  inconspicnoos  trans- 
Terse  fold,  named  by  midwiveB  the 
fonrohette'.'  It  is  usually  obliter- 
ated or  torn  in  child-birth. 

The  labia  represent  the  scrotom 
of  the  male,  which  is  also  dirided 
in  the  embryo.  The  rapbd  of  the 
scrotum  indicates  the  line  of  con- 
fluence of  the  two  halves,  which  as 
the  labia,  remain  permanently  sep- 
arated in  the  female. 


publi;  3,  (ubnvfilly  of  tho  1Kb 
oT  tbe  pubnt;  4^  Irn  half  of  the  moni  TtDuli 
Itft  1»l.iiiBi:  «,  cUtorlt:  7,  crm  of  lh«  right 
fniDIlI  bsdjf;  8,  amiWDHrj  llgunenl;  fl.  dl 
nla;  10,  glaoa;  ii.  iKdicie  al  Uh  right  ha 
tlw  •poDQ  halj;   12.  right  Hml-bulli;   1^ 


The  Clit'oris*  is  an  organ  cor- 
responding with  the  male  penis, 
which  it  resembles  in  general  form, 
structure,  and  connections.  It  is 
situated  at  the  upper  part  of  the 
i^Ti.Ti6,ri7hi"iubu"r.7i!^i'^Md.  '      fissure  of  the  yulva,  concealed  by 

the  labia.     When  these  are  sep- 
arated, it  is  seen  through  the  mucona  membrane  as  a  slight  Tertical 


'Labia    pudendi ;    1.  ni^ora;    I.e. 


r  f.  magas  tuItsi  ;  rima.  or 
■m ;  sinus  TuWn ;  iatroitus  ; 


BTuWce;  c.  Iftbiorum. 


*  Fossa  navicularia. 

'  Frenulum,  or  n-nnum  pudendi ;  rur- 
cula  lahiarum. 

'  Penis  muliebris,  or  feiDinBliB;  men- 
lula  mulisbris;  membnim  muliebre :  su- 
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prominence  terminating  below  in  the  glans.  It  is  about  two  inches  in 
length,  and  consists  of  a  pair  of  cayernons  bodies  and  a  bipartite  spongy 
body  ending  in  a  glans. 

The  Cay^emons  bodies^  have  the  same  constitution,  attachment,  and 
relation  with  each  other  as  their  representati?es  in  the  penis.  From  their 
ascending  crura,  which  constitute  about  half  their  length,  thej  bend  ab- 
ruptly downward,  and,  lying  parallel  together,  form  the  body  of  the 
clitoris.  The  crura  and  body  are  thus  arranged  so  as  to  resemble  a 
tripod ;  and  from  the  bend  of  the  organ  a  strong  fibro-elastic  suspensory 
ligament'  ascends  to  be  attached  to  the  pubic  symphysis. 

The  Olans,'  constituted  like  that  of  the  penis,  is  a  small,  conical 
eminence  capping  the  lower  extremity  of  the  caTemous  bodies,  and  situ- 
ated about  an  inch  beneath  the  anterior  commissure.  It  is  imperforate 
in  consequence  of  the  diTided  condition  of  the  spongy  body,  and  is  sur- 
rounded by  a  pre'puoe*  continuous  at  the  sides  with  the  nymphsB. 

The  Spongy  hoij^  extends  from  the  glans  as  a  narrow,  intermediate 
portion  or  pedicle,  along  each  side  of  the  under  part  of  the  body  of  the 
clitoris,  and  expands  in  the  semi-bulbs.  The  intermediate  portions* 
consist  of  a  plexus  of  veins  communicating  with  the  erectile  tissue  of 
the  glans  and  cavernous  bodies  enveloped  in  a  thin,  fibrous  membrane. 
The  semi-bulbs^  are  situated  beneath  the  vestibule,  and  embrace  the  ure- 
thral and  vaginal  orifices.  They  are  about  the  size  and  form  of  a  large 
almond  kernel,  and  consist  of  an  erectile  tissue  continuous  with  the 
plexns  of  veins  of  the  pedicles,  and  invested  with  a  thin  fibro-elastic 
membrane. 

The  arteries,  veins,  and  nerves  of  the  clitoris  correspond  with  those  of 
the  penis. 

The  VymphflD*  are  two  crest-like  folds  of  mucous  membrane  diverging 
f^om  the  prepuce  of  the  clitoris  downward  and  outward  upon  the  inner 
border  of  the  labia.  Together  with  the  prepuce  and  the  mucous  mem- 
brane enveloping  the  clitoris,  they  correspond  with  the  integument  of 
the  penis.  The  raphe  of  the  latter  represents  the  separation  of  the 
nymphse. 


'  Corpora  cavernosa  olitoridis.  crura  clitoridis  interna ;  erectile  tissue 

^  Ligamentum  suspensorum  clitoridis.  of  the  vestibule,  or  vagina. 

*  Glans  clitoridis.  *  Labia  minora;  1.  pudendi  minora; 

*  PraBputium  clitoridis.  1.  interna ;    cristas  clitoridis ;    ales  mi- 
^  Corpus  spongiosum  clitoridis.  nores  clitoridis ;   coUiculi  vaginse ;  car^ 

*  Pars  intermedia  of  Kobelt.  unculaa  cuticulares. 
7  Bulbi  vestibuli ;  plexus  retiformes ; 
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Between  the  nymph®  is  the  triangalar  space  named  the  yettibiile.*  It 
is  covered  by  mucoas  membrane  continuous  with  the  inner  surface  of  the 
nymphae.  At  the  middle  of  its  base,  about  an  inch  below  the  glaos,  is 
situated  the  urethral  orifice,  which  has  an  elevated  border,  so  that  to  the 
touch  it  appears  like  a  papillary  eminence. 

Just  below  the  vestibule  and  the  urethral  orifice  is  the  entrance  of  the 
vagina,  which  may  be  narrowed  by  the  presence  of  the  hymen  to  a  small 
aperture;  or,  if  this  is  obliterated,  it  appears  as  an  antero-posteriorly 
elliptical  orifice  an  inch  and  a  half  or  more  in  diameter. 

The  mucous  membrane,  traced  inwardly  from  the  labia,  covers  the  cli- 
toris, forms  the  nymphsB  and  prepuce,  invests  the  vestibule,  and  is  then 
continuous  with  that  of  the  vagina  and  urethra.  It  is  smooth,  and  pink 
in  color,  and  is  furnished  with  a  squamous  epithelium  and  many  seba- 
ceous glands.^  Small  racemose  glands,  secreting  mucus,  also  open  on 
the  mucous  membrane  of  the  vestibule  and  around  the  urethral  and  vag- 
inal orifices. 

The  Subure'thral  glands  (Bartholine's)'  are  two  spheroidal  racemose 
glands,  about  a  third  of  an  inch  in  diameter  and  of  a  yellowish-pink 
hue,  situated  just  behind  the  lower  part  of  the  semi-bulbs  of  the  spongy 
body.  Their  duct  is  about  three-fourths  of  an  inch  long,  and  opens 
between  the  nymphse  and  the  vaginal  orifice.  They  appear  to  secrete 
mucus,  and  in  advanced  age  become  atrophied. 

The  blood-vessels  and  nerves  of  the  vulva  correspond  closely  with 
those  of  the  penis  and  scrotum. 

THE  CAVITY  OF  THE  PELVIS. 

The  Cavity  of  the  pelvis^  is  a  short,  wide,  and  curved  canal,  the  con- 
cavity of  which  is  directed  forward  and  downward.  Its  posterior  wall 
corresponds  in  length  with  the  curve  of  the  sacrum  and  coccyx ;  its  an- 
terior wall  with  the  pubic  symphysis.  It  is  longer,  narrower,  and  per- 
haps generally  more  curved  in  the  male  than  the  female.  The  entrance 
or  superior  strait  of  the  pelvis  is  cordiform,  the  notch  of  this  outline 
corresponding  with  the  promontory  of  the  sacrum.  The  exit  or  inferior 
strait  is  likewise  cordiform,  the  notch  being  produced  by  the  coccyx, 
and  it  is  narrower  than  the  superior  strait. 

^  Yestibulum ;  v.  vaginse ;  attrium  ya-  of  the  female ;    glands  of  Davemey ; 

ginee ;  ambitus  genitalis  muliebris.  glands  of  Mery ;  vulTO-yaginal  glands ; 

2  Glandulse  odorifersB ;  g.  o.  Tysoni.  prostata  muliebris. 

'  Glandulae  Cowperi ;  Cowper's  glands  *  True  pelvis. 
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Id  the  male  the  cavity  of  the  pelvU  ie  occapied  poBteriorly  hj  the 
rectum,  io  front  by  the  bladder,  and  betweeo  these  is  the  recto-vesical 
pouch  of  the  peritODeam.  Beneath  the  bladder  are  the  seminal  vesiclea, 
and  in  front  of  them,  sarronnding  the  commencement  of  the  nrethra,  is 
the  prostate  gland.  In  the  female  peWis,  between  the  rectara  and  blad- 
der are  the  Dtems  and  vagina,  together  with  the  broad  li^amentB,  Fal- 
lopian tubes,  and  ovaries.  Between  the  rectnm,  nterus,  and  bladder  are 
the  recto-  and  vesico-nterine  pouches  of  peritoneum. 

Fta.  812. 


When  the  viscera  of  the  pelvis  above  mentioned  are  emptied,  a  por- 
tion of  the  small  intestine  descends  into  the  peritoneal  poaches  between 
them. 

The  sides  of  the  cavity  of  the  pelvis  are  occnpied  by  the  pyrifonn, 
internal  obturator,  and  anal  elevator  muscles,  the  internal  iliac  blood- 
vessels and  lymphatics,  and  the  sacral  plexus  of  nerves. 
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THE  PERINEUM. 

term  perme'nm'  is  applied  to  llie 
tipaee  between  tlie  kuiu 
and  scrotum  in  tliu  inale ; 
belwceo  tbe  auus  und  vul- 
va in  the  female.  In  a 
broader  Tiew  of  tlie  uiat- 
omy  of  tiie  perineam,  it 
is  usual  to  li escribe  all 
the  soft  parts  at  tlie  imt- 
let  of  tbe  pelvis,  so  that 
in  this  reltttiooship  tbe 
bounclaries  of  the  perine- 
um arc  tbe  arch  of  the 
pubes,  tuberosities  of  tbe 
ischia,  tbe  saoro - sciaUc 
ligaments,  and  the  coc> 
cyx. 

Tbe  skiu  of  the  pwi- 
ncnm  is  thin,  dark  color- 
ed, abandoutly  iiiupplied 
with  sebuceuas  and  per- 
spiratory glitnds.  and  is 
marked  in  the  middle  bjr 
a  slightly  elevated  Ibe 
called  the  raphe.' 

THE  PELVIC  AND  PERINEAL  FASCIA. 

The  Pelvic  fascia'  is  attached  to  the  briin  of  the  pelvis,  and  is  there 
continuous  with  tbe  transverse  and  iliac  fasciee.  Posteriorly  it  descends 
apon  tbo  sacrum  and  pyriform  muscles  of  the  two  aides,  giving  them 
an  investment.  It  is  also  continoons  with  tbe  fibrous  sheaths  of  tbe  in- 
ternal iliac  vessels  and  sacral  plexuses  of  nerves.  Behind  the  pabea  K 
descends  and  attaches  itself  by  two  short,  narrow  processcB*  to  tbe  sidea 


■  Parintpiim  i  inierfuraincum :  inler- 
iriminoimi ;  regio  poriDSi ;  foamen  ; 
Brin;  meunmerion ;  mesoceloii :  gres- 
ira ',  smpliiplvi ;  plio^ina  ;  cochone  ; 
koroii;  &nlvrior  and  pobtcrjor  jieriueuDi. 

'  Tr»rai<, 


*  Fikscia  pelvis  ;  f.  li^pagastricK. 

<  Tbe  aacerior  >uid  Isterul  lru«  liga- 
nifnt  of  the  liladdcr;  lig>metiliun  pubo- 
proHtikiiciiiD  medium  el  liilenile.  in  the 
mnli> :  1,  pubo-Teucsle  Diedium  el  latcr- 
ule,  ill  tlie  Cemale. 
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of  the  prostate  gland  and  neck  of  the  bladder.  At  the  sides  of  the 
pelvis  it  descends  on  the  obturator  mascle,  and  forms  a  narrow  tendin- 
ons  arch,^  which  curves  from  the  pubis  downward  and  backward  to  the 
spine  of  the  ischium.  From  the  tendinous  arch  emanate  the  recto-vesi- 
cal  and  ischio-rectal  fascioe,  and  between  these  originates  the  anal  ele- 
vator muscle. 

The  recto-vesical  fascia'  is  an  extension  of  the  pelvic  fascia  descend- 
ing on  the  inner  surface  of  the  anal  elevator  muscle  to  the  prostate 
gland,  neck  and  fundus  of  the  bladder,  and  side  of  the  rectum  in  the 
male;  to  the  bladder,  vagina,  and  rectum  in  the  female.  From  the 
point  of  contact  of  the  recto- vesical  fascia  with  the  organs  just  named 
it  becomes  continuous  with  their  fibrous  investments. 

The  ischio-rectal  fascia  lines  the  corresponding  space  throughout. 
Starting  from  the  tendinous  arch  of  the  pelvic  fascia,  one  lamina  invests 
the  outer  surface  of  the  anal  elevator,  and  becomes  continuous  with  the 
bottom  of  the  deep  perineal  fascia  and  the  thin  connective  tissue  of  the 
anal  sphincter ;  another  lamina'  descends  on  the  lower  part  of  the  inter- 
nal obturator  muscle,  and  attaches  itself  to  the  tuberosity  of  the  ischium. 

The  Superficial  perinatal  fuoia  consists  of  a  subcutaneous  adipose 
layer,  and  a  deeper  membranous  layer.  The  former  is  continuous  with 
the  same  structure  of  the  buttocks  and  thighs,  and,  in  the  female,  of  the 
labia.  Approaching  the  scrotum  it  gradually  merges  into  the  deeper 
membranous  layer,  and  posteriorly  it  dwindles  into  the  thin  connective 
tissue  of  the  anal  sphincter.  On  each  side  of  the  latter  it  is  continuous 
with  a  mass  of  areolar  and  adipose  tissue  occupying  the  ischio-reotal 
fossa — a  depression  several  inches  in  depth  between  the  ischium  and 
rectum. 

The  membranous  layer  of  the  superficial  fascia  is  thin  and  moderately 
strong.  It  is  connected  with  the  rami  of  the  pubes  and  ischia,  and  with 
the  tuberosities  of  the  latter ;  invests  the  ischio-cavernous  and  bulbo- 
urethral muscles,  and  is  continuous  with  the  fascia  of  the  spongy  and  cav- 
ernous bodies.  Posteriorly,  after  investing  the  transverse  perineal  mus- 
cle, it  becomes  continuous  with  the  bottom  of  the  deep  perineal  fascia, 
the  connective  tissue  of  the  anal  sphincter,  and  the  ischio-rectal  fascia. 

The  Deep  perine'al  fascia,  or  triangular  ligament,^  is  a  strong  mem- 
brane extended  across  the  arch  of  the  pubis.     It  is  pierced  by  the  mem- 

^  Arcus  tendineus ;  ischio-pubic  arch,  '  Obturator  fascia, 

or  band.  *  Fascia  perinsei  profunda ;   ligamen- 

'  Fascia  recto-vesicalis;   diaphragma      turn  Camperi;   1.  triangulare  urethras; 
pelvis ;  visceral  layer  of  the  pelvic  fas-      1.  infra-pubianum ;  perineal  ligament, 
cia ;  vesical  fascia. 
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branous  portion  of  the  urethra ;  and  this  receives  from  it  an  inTotaeii 
which  is  continuous  with  the  fascia  of  the  prostate  gland.  It  fate 
incloses  the  suburethral  glands;  and  externally  is  continQons  vitktki 
fascia  of  the  spongy  body.  In  the  female  it  is  pierced  by  the  txtimti 
of  the  urethra,  and  is  continuous  with  the  fascia  of  the  Tagiat.  ti 
lower  border  is  continuous  with  the  superficial  perineal  fascia. 


MUSCLES  OF  THE  PERINEUM. 

The  Ischio-caT'emous  muscle*  arises  tendinoasi  j  from  the  inner  pat 
of  the  tuberosity  and  ramus  of  the  ischium,  and  from  the  commenccBai 
of  the  crus  of  the  cavernous  body  of  the  penis.  Its  fleshy  fibres  fomi 
thin  layer  covering  the  under  part  of  the  eras,  and  proceed  to  to. 
inate  in  the  fibrous  investment  of  the  cavernous  body. 
In  the  female  the  muscle'  has  similar  relations  with  the  clitoruL 
The  action  of  the  muscle  is  usually  considered  as  aiding  to  miiilB| 
the  erect  condition  of  the  penis  through  compression  of  the  conimeMi> 
ment  of  the  cavernous  body.  Under  ordinary  circamstances  itvodj 
appear  to  retract  or  draw  down  the  organ. 

Tlie  Bulbo-nre^thral  muscle'  is  single,  or  rather  consists  of  two  inisdi 
united  by  a  median  tendinous  line,  beneath  the  bulb  of  the  spongy  hott. 
Its  fleshy  fibres  arise  from  the  perineal  centre  and  from  the  line  jost  m- 
tioned,  and  proceed  obliquely  outward  and  forward,  inclosing  the  holbflf 
the  spongy  body,  and  terminate  in  the  fibrous  structure  on  the  hick 
of  the  latter.  A  loop  of  the  most  anterior  of  the  fibres  passes  arooi 
the  cavenions  bodies  and  dorsal  vein  of  the  penis,  so  that  this  vessel  i 
compressed  in  the  contraction  of  the  muscle. 

By  compression  of  the  bulb  of  the  spongy  body  and  the  dorsal  tb 
the  bulbo-urethral  muscle  contributes  to  maintain  the  erect  conditi<ntf 
the  penis.  Voluntarily  it  acts  in  expelling  the  last  portion  of  urine,  iii 
involuntarily  in  the  emission  of  spermatic  liquid. 

The  Vag'inal  Constric'tor*  is  the  representative  of  the  foregw 
muscle  in  the  female;  the  corresponding  halves  of  the  bnlbo-nrelkil 
muscle  being  separated  in  the  median  tendinous  line  of  origin  so  m  H 
inclose  the  semi-bulbs  of  the  s[)ongy  body  and  embrace  the  orifice  dik 


'  Mu90ulu9  ischio-caremosus :  m. 
erector,  director,  or  sustentacor  penis; 
m.  iiichio-urothraliit. 

'  M.  eroofor.  ^ustentator,  or  superior 
rotumlus  clitoridis  :  m.  ischio-clitoriJis. 
or  i:*chio-:»ub-clitoriJis. 


*  M.  bulbo-urethrmlis:  m.  ■cwltr^^ 
urinne:  m.  ejaculator  scminiB;  m.bdb»> 
cavernosas ;  m.  bulbo-sjndesmo  eiw- 
nosus. 

*  M.  constrictor,  or  constrictora  n* 
giniv.  or  tuIto^  ;  sphincter  Tagina;  a. 
lati  et  plani  inferiores  cliioridis. 
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HSgina.     A  sHp  of  the  muscle^  likewise  passes  around  the  body  of  the 
l^iitoris  and  its  dorsal  vein. 

The  Transyerse  parine'al  musela'  arises  from  the  inner  part  of  the 
Tamns  of  the  ischium,  and  proceeds  to  the  perineal  centre.  Frequently 
one  or  two  offsets'  are  situated  in  advance,  and  somewhat  higher  than  the 
main  portion  of  the  muscle. 

The  Anal  Sphincter*  is  an  elliptical  ring  of  fleshy  fibres  inclosing  the 
mnus.  Its  posterior  extremity  is  attached  to  the  subcutaneous  tissue  at 
the  end  of  the  coccyx,  and  its  anterior  extremity  blends  with  the  other 
mnscles  connected  with  the  perineal  centre. 

The  Anal  Elevator^  is  a  broad,  thin  plane  of  muscular  fibres  situated 
within  the  cavity  of  the  pelvis.  It  arises  jfrom  the  inner  surface  of  the 
body  and  descending  ramus  of  the  pubis,  the  tendinous  arch  of  the  pel- 
Tic  fascia,  and  the  spine  of  the  ischium.  Descending  from  this  wide 
origin,  it  converges  to  be  inserted  into  the  end  of  the  coccyx,  the  side  of 
the  anus,  the  neck  of  the  bladder,  and  the  prostate  gland.  In  the 
female,  instead  of  the  latter,  it  is  attached  to  the  vagina. 

This  muscle  raises  the  whole  perineum,  in  which  action  it  is  aided  by 
the  transverse  perineal  muscle.  Anterior  olbets  have  been  described  as 
■pecial  muscles  of  the  urethra.* 

The  Coccyge^al  muscle^  is  a  posterior  offiset  of  the  preceding  muscle. 
It  arises  from  the  spine  of  the  ischium  and  the  lesser  sacro-sciatic  liga- 
ment, and  passes  with  this  to  be  inserted  into  the  side  of  the  coccyx. 

THE  MAMM^. 

The  ManunsB  or  breasts,'  the  milk-secreting  organs  of  the  female, 
exist  only  in  a  rudimental  condition  in  the  male.  Their  presence  is 
characteristic  of  the  highest  order  of  animals,  which  are  thence  named 


^  M.  attrahens  cliioridis. 

'  M.  transTersus  perinei ;  m.  p«riii8BiiB 
Buperficialis,  or  posterior ;  m.  isohio-pe- 
rin»u8 ;  m.  levator  ani  parrus. 

*  M.  transTersus  perinei  alter ;  m.  pe- 
linnus  profundus,  or  anterior. 

*  Sphincter  of  the  anus ;  m.  sphincter 
ani ;  m.  s.  a.  extemus,  or  cutaneus ;  m. 
eonstrictor  ani ;  m.  orbicularis  recti ;  m. 
eoccygio-ani;  m.  aspidiseus. 

^  Elevator  of  the  anus ;  m.  levater  ani; 
m.  1.  a.  magnus,  or  intemus ;    m.  latus 


ani ;  m.  sedem  attolens.     In  part  m.  ad- 
ductor, levator,  or  compressor  prostatic. 

*  M.  compressor  urethras ;  m.  c,  or 
constrictor  isthmi  urethrce ;  m.  constric- 
tor urethra  membranaceso ;  m.  pubio- 
nrethrales ;  transverse  compressor  mus- 
cle; Guthrie's  muscles;  Wilson's  mus- 
cles. 

^  M.  coccygeus ;  m.  ischio-coccygeus ; 
m.  levator,  or  triangularis  coccygis. 

*  Sing.:  masthus;  mastus;  ruma; 
uber. 
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mammals  or  mammalia.  In  most  of  these  they  are  attached  to  the 
parietes  of  the  abdomen,  but  in  apes  and  man  they  occupy  the  front  of 
the  thorax. 

When  fully  developed  in  the  human  female,  the  mammae  form  a  pair 
of  hemispherical  prominences  slightly  divergent  from  each  other  and 
surmounted  by  a  conical  eminence,  the  nipple.  They  are  separated  by 
a  groove  in  front  of  the  sternum,  and  extend  outwardly  nearly  to  the 
axilla.  Their  base  rests  against  the  great  pectoral  muscle,  extending 
i¥om  about  the  third  to  the  seventh  rib. 

The  Hippie*  is  of  a  roseate  or  brownish  hue,  and  is  surrounded  by  an 
areola  of  skin  of  the  same  color.  Both  enlarge  and  become  darker  in 
pregnancy,  and  the  change  to  some  degree  is  permanent  The  skin  of 
the  nipple  is  smooth  in  the  virgin,  but  after  pregnancy  becomes  more  or 
less  wrinkled.  It  is  thin,  and  furnished  with  numerous  sensitive  papilla? ; 
is  highly  vascular,  and,  under  excitement,  capable  of  erection.  At  its 
summit  are  situated  the  mouths  of  the  milk  ducts,  of  which  there  are 
fifteen  or  twenty. 

The  skin  of  the  areola  is  thin,  and  exhibits  scattered,  whitish,  pimple- 
like eminences,'  which  are  sebaceous  glands.  These  enlarge  during 
suckling,  and  secrete  a  peculiar  fatty  substance  which  protects  the  parts 
from  the  liability  to  excoriation.  Beneath  the  skin  of  the  mamm»  there 
is  a  variable  amount  of  adipose  tissue,  upon  the  extent  of  which  the 
size  and  form  of  the  breasts  greatly  depend.  It  is  divided  into  lobular 
masses  by  laminae  of  fibrous  tissue  extended  between  the  skin  and  the 
mammary  gland.  In  thin  persons  this  adipose  tissue  is  absent,  and  its 
position  is  occupied  by  an  abundance  of  areolar  tissue. 

The  Mam'mary  gland'  is  circular,  with  its  external  surface  convex 
and  prolonged  to  the  nipple.  Its  internal  surface  is  flattened,  and  ad- 
heres to  the  pectoral  muscle  by  connective  tissue,  which  may  become 
much  elongated  during  pregnancy,  from  the  increasing  weight  of  the 
mammo!,  unless  they  are  supported  by  artificial  means.  From  such  an 
elongation  of  the  connection  of  the  mammse  they  hang  purse-like  from 
the  front  of  the  thorax,  with  the  nipples  directed  downward. 

The  mammary  gland  is  of  firm  consistence,  and  of  a  pinkish-white 
color.  It  is  a  racemose  gland,  composed  of  from  fifteen  to  twenty  lobes 
closely  associated  by  connective  tissue.  The  lobes  are  subdivided  into 
lobules,  and  these  consist  of  the  ultimate  vesicular  structure  observed  in 


1  Teat ;  titty  ;  dug ;  pap ;  mammilla ;  papilla. 
*  Tubercles  of  the  areola. 
'  Glandula  lactifera. 
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cmcemose  grlanda,  bat  the  whol?  are  bo  oloaeiy  nniterl  a8  to  nppear 
horaogeneona.  Under  the  active  §tBte,  Uowever,  the  loljiilar  loiiHtilulian 
becomoii  more  evident.  Froiti  eiurh  lolic  {iroceedit  a  Uotil'eroai  duct' 
toward  the  saromil  of  the  »f[iple,  where  it  lenntiiates  by  a  8inal1  orlflee, 
and  thus  the  nnmbcr  of  orKice^  in  the  latter  positiuii  correnpuiid  with  the 
Dumber  of  lobes  aad  ducts  of  the  gland,     lleneatli  the  areola,  the  duclii 


■',  liliihlT  mugnintd. 

biTomn  unlargei],  especially  daring  lactation,  fi)rmitig  the  so-culled  lac- 
tif  eroni  liiinHi.'  TIrsc  are  comjiarHtivcly  small  in  the  hnmun  fnnalv, 
but  in  some  of  the  lower  aiiimali*,  a«  in  the  cow,  they  form  large  rcser- 
ToifH  for  the  milk. 

Fiu.  S16. 


The  arteries  of  the  mammary  glaud  are  the  long  thoracic,  togctlie 
with  other  branches  of  the  axillary,  and  of  the  internal  maumary  am 

>  flalooiophoroun  duett ;  iluelus  gklactophanii. 
■QalujIophDroiusiaiisoi;  ainui  Uatel. 
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intercostal  arteries.  The  yeins  correspond  with  the  arteries.  The  nenret 
are  derived  from  the  intercostals. 

Kilk,^  the  secretion  of  the  mammarj  glands,  consists  of  a  colorless 

liquid,  the  milk  plasma,  holding  in 
Fia.  816.   ^  suspension    innumerable     fat-like 

corpuscles,  named  the  milk  globules. 

The  milk  plasma   consists  of 

_^     v^»  water  having  in  solution  casein, 

O®  o  *      ^^  lactin  or  milk-sugar,  and  salts. 

C0RPV8CLK8  oBsuYiD  nr  MILK,  a,  milk  giobnitit         ^®  milk  globiilei  are  of  no 


fc.  c  d,  colostrum  ooipoKiM  in  Tadoot  ttapm,     definite  sise,  and  consist  of  minute 

Hi|^ly  mftgniflod. 

drops  of  fat  apparently  inclosed  in 
a  thin  film  of  coagulated  casein.  To  them  is  due  the  opaque- white  color 
of  milk,  which  constitutes  a  sort  of  an  emulsion. 

The  souring  of  milk  depends  on  the  conyersion  of  its  sugar  into  lactic 
acid,  which  separates  the  casein  from  the  milk  globules,  and  coagulates 
it,  together  with  that  of  the  milk  plasma,  inte  a  finely  granular  mass, 
while  the  oil  accumulates  as  oream. 

In  the  inactive  state  of  the  mammarj  glands  they  secrete  only  a  very 
small  quantity  of  viscid  mucus. 

The  formation  of  milk  occurs  through  the  elaboration  of  its  constitu- 
ents within  the  secreting  cells  of  the  ultimate  gland  vesicles,  which  cells 
successively  advance  into  the  lactiferous  ducts  and  there  burst,  yielding 
up  their  contents  in  the  form  of  milk. 

At  the  commencement  of  lactation,  the  liquid  first  discharged  from 
the  mammaa  has  a  thin,  yellowish  aspect,  and  is  called  colos'trum.  This 
is  the  result  of  the  first  step  in  the  production  of  milk.  Its  main  pecu- 
liarity consists  In  its  containing  many  of  the  milk-producing  cells  in  an 
entire  state,  which  are  named  colos'trum  oorpuicles. 


1  La€ ;  humor  lactouB ;  latex  niveus. 
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The  VeiTOUf  fystam^  is  sabdivided  into  the  cer^ebro-spinal  and  gym- 
pathetic  systems.  The  former  consists  of  the  cer'ebroHipmal  axil,'  or 
the  brain  and  spinal  cord,  and  the  nerves'  distributed  thence  throughout 
the  body ;  the  latter  is  composed  of  an  intricate  arrangement  of  nerves 
and  ganglia,  intercommunicating  with  the  cerebro-spinal  system,  and 
mainly  distributed  upon  the  viscera  of  the  great  cavities.  Ganglia  are 
likewise  found  upon  most  of  the  cerebro-spinal  nerves,  several  of  which, 
however,  are  by  some  anatomists  described  as  belonging  to  the  lympa- 
thetic  system. 

GENERAL  CHARACTERS  AND  STRUCTURE  OF  THE  CEREBRO- 
SPINAL AXIS. 

The  Cer'ebro-tpinal  axis,  or  the  brain,  with  its  prolongation  the 
spinal  cord,  is  a  large  mass  of  matter  of  peculiar  anatomical  and  chem- 
ical constitution.  It  is  of  about  the  consistency  of  newly-pressed 
cheese,  and  is  readily  crushed  between  the  fingers.  Its  substance, 
together  with  that  of  the  nerves  and  the  ganglia  situated  on  their  course, 
constitute  the  nerve  tissue. 

The  cerebro-spinal  axis  is  subdivided  into  the  cerebrum  and  cere- 
bellum, which  form  the  greater  part  of  the  nervous  mass,  and  the  pons, 
medulla  oblongata,  and  spinal  cord. 

The  cerebrum  and  cerebellum  are  composed,  on  their  exterior,  of  a 
reddish  or  brownish-gray  material,  named  the  gray  iubstance ;  on  their 
interior,  of  a  milk-white  material,  called  the  white  substance,  which  in- 
cludes a  number  of  nuclei,  laminsB,  and  streaks  of  the  gray  substance. 
The  pons,  medulla  oblongata,  and  spinal  cord  are  composed,  exteriorly, 
of  the  white  substance,  and  contain  gray  substance  interiorly. 

The  two  kinds  of  nerve  substance,  in  an  unaltered  condition,  to  the  eye 

'  Systema  neryosum.  '  S.  n.  oentrale ;  neural  axis ;  cranio-spinal  axis. 

'  S.  n.  periphericum. 
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appear  perfectly  homogeneous,  but  wben  hardened  by  the  notion  of  »1»- 
hoi  oT  olher  means,  the  white  substance  readily  tears  into  Bbrils,  hning 
a  detenuinate  direction  in  every  position  ;  while  the  gray  matter  Sjsuniefi 
a  more  granular  aspect. 

The  chemical  composition  of  the  nerve  substance  of  the  cerebro-spiul 
axis  approximates  the  following : — 

Water 60 

Albuminous  matter 7 

Peculiar  fatty  mutters  in  association  with  jiliosphorus       .        .  T 

Osmazamc 1 

PhoKphnfes  of  polassa,  lime,  and  mBgnesia.  chloride  of  goiliuni, 

and  snlphar S 

100 
The  White  labstaiLce'  of  the  brain  and  spinal  cord  is  of  compara- 
tively simple  anatomical  constitution.     Under  ordinary  cirenmstAnce*, 
when  examined  beneath  the  micro- 
scope, it  appears  to  be  composed  of 
It  7    K  tfi^^^S?"     II  transparent   beaded    Slauicnie'  of 

various  sizes.  The  larger  filaments, 
and  the  bead-like  dilatations  of  the 
smaller  ones,  exhibit  a  doable  out- 
line or  contour,  as    If    they  were 
hollow  and  filled  with  a  trans)>areDi 
homogeneous  substance.     The  fila- 
ments are  soft,  and  with  the  slight- 
est violence   are  broken   np  into 
fragments,  which    partially  exude 
Nnn  rnsB  or  tbi  •'hir  ■vBrnvFrar  tm     their  contents  and  assnnie  a  malti- 
mmnM.  1,  i«iIh|  »ppi!i.™Ki.  pr«™i«i  hy  iho     [m|g  Qf  irregular  forms,  as  repre- 
ui>r[»in.tuuDi«ibyihoflbi«i»>h»y'.niiDiHiy      seutcd  lu  figurc  317.     Careful  I n- 
mppairwhtntMnihiM  mfngirf with  mule w.t»ri      vcstigatiou  shows  that  the  filaments 

3.  Idra]  tflprnflbtHtiDd  tif  th«  QbcbftD  Ad  DbrFH.  .11  1  1 '  1  ^ « 

are  tubular,  and  are  like  those 
composing  the  nerves,  whence  they  are  named  nerve  fibrei.'  Those,  in 
the  unaltered  condition,  are  separately  of  uniform  diamct«r,  and  exhibit 
a  range  in  different  ones  of  from  the  ^oioo  ^'^  "'^  lo'ac  ^^  ^"  i"'^''- 
They  arc  arranged  parallel  to  one  another,  and  have  straight,  or  at  most 
only  slightly  undulating  sides.     They  are  provided  with  a  stmctoreless 


'  Medullnrj  aubalitncG  :  luhiilnr  n< 

>Flbrs   nerrosie   TaHcosiei  vaH< 
n«r*e  fibres. 


m   lubulen.  or  lubts;  althnalc, 
liiire  dbtto  tlhrea  or  tiibM;  i>f 

c  primiiiTm;  f.  n.  mi 
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membrane  of  extreme  tennitj,  CAUed  the  oeorilern'ma,'  and  colorless, 
apparently  homogeneons  contents,  named  the  nerroni  matter.*  After 
death  thia  matter  in  the  larger  nerve  tnbee  is  observed  to  consist  of  two 
portions,  which  have  been  named  the  med'ollar;  iheath*  and  the  axu 
fibre.'  The  former  incloses  the  latter,  and  has  its  outer  limit  nndeGned 
from  the  equally  refractive  neurilemma.  It  appears  like  viscid  oil,  and 
escapes  from  the  mptnred  nerve  tubes  in  thickly  outlined  drops  of  va- 
rious shapes.  The  axis  fibre  is  solid,  translacent,  homogeneons,  or 
sometimes  appears  faintly  granular,  and  is  elastic.  From  the  broken 
ends  of  nerve  fibres  it  is  not  nnfrequently  seen  projecting  beyond  the 
exnded  drops  of  the  substance  of  the  medullary  sheath. 

Whether  the  axis  fibre  and  medullary  sheath  are  separate  stracturei 
during  life,  or  whether  they  are  actually  the 
result  of  a  sort  of  coagulation  of  the  nervous  ^'"'  ^^^' 

matter  subsequent  to  death,  is  a  much  disputed 
question. 

The  Oray  anbttanoe'  of  the  cerebro-spinal 
axis  is  of  complex  constitution,  and  is  composed 
of  nerve  cells,  nnclei,  granular  matter,  and 
nerve  fibres.  The  exact  relationship  of  these 
different  elements  is  among  the  most  difficnit 
anatomical  subjects  of  investigation,  and  their 
signification  is  variously  estimated.  By  some 
authorities  the  larger  cells  and  the  nerve  fibres 
are  alone  considered  as  tme  elements  of  uerve 
structure,  while  the  abundant  grannlar  matter, 

nnclei,  and  smaller  celts  are  viewed  as  a  matrix  allied  to  ordinary  oon- 
nective  tissue. 

The  Hure  oelli*  of  the  gray  substance  range  f^m  about  the  jjg  to 
the  j'o  of  a  line  in  diameter,  and  in  most  instances  are  provided  with  one, 


'  Cost,  Bbokth,  or  tunlo  of  nerve 
flbr«i;  limilsr;  membraoe;  piimilite 
shtstb ;  vagloB  intemft. 

'Keurine;  «onteiiiuiii  nervomim;  o. 
fibrarum  QerToiarum. 

'  White  subitanoe  of  Schwann ;  nerve 
medulla ;  n.  pulp. 

*  Cylinder  aiii;  central  fibre;  primi- 
tive band;  aiii  band;  libra  primitiva 
fibres  uervoM ;  faaeia  primitiva. 


'Subitantta  griaea;  a.  einerea;  i.  cor- 
ticslia;  the  olneritioua  Bubatance.  Also 
the  varieties:  aubalantia  femiglnea, 
flATft,  ochracea,  nigra,  oorulea,  violao- 
ea,  apongioaa,  and  gelatinoaa;  veticular 
neurine. 

*  Ganglion  globulea  ;  nerve  globulea, 
oella,  corpuaclea.  or  veaiclea ;  corpna- 
oulsnerTea;  o.  nerrosa  centralia ;  glo- 
bull  nerroai  nucleati ;  g.  eiplementoril ; 
g.  nucleati  oeolralea. 
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two,  or  more  proeeBses,  from  which  they  are  called  uipol«r,  b^tfir,  ud 
BQltipolar  Mill.  They  hare  a  delicate  wall  and  soft  graonlar  coatcnti, 
witii  or  withont  pigmeDtary  matter,  apoD  which  the  color  of  the  gray  nb- 
atance  is  partly  due.  They  generally  posgesB  a  single  large,  Bpheritil 
nscleiu;  bnt  some  of  the  smaller  cells  in  the  central  portion'  of  the  giaj 
Babatance  of  the  spinal  cord  have  sereral  nuclei. 


The  processes  of  the  nerve  cells  are  from  one  to  twenty  or  more,  and  start 
flrom  any  part  of  their  periphery.  They  appear  as  hollow  prolongations, 
with  the  ordinary  cell  contents,  or  are  filled  with  homogeneooa  aubstance, 
or  partly  with  both.  The  relation  of  these  processes  to  contignons 
structures  has  not  been  definitely  settled.  Many  appear  to  conjoin  with 
those  of  other  cells,  thus  forming  commiiinres ;  some  become  continn- 
ons  with  the  axis  fibre  of  nerve  fibres,  bnt  in  the  smallest  cells  they 
appear  to  end  without  being  connected  with  other  parts.  They  are 
often  of  considerable  length,  simple  or  branched,  and  usually  continue 
some  distance,  especially  in  tlie  larger  cells,  before  becoming  attenaated ; 
which  they,  however,  do  not  do  at  all  when  they  join  nerve  fibres. 

I  SubstBDtik  grisea  BentrBlii;  gray  ceDtral  nucleus  of  the  cord. 
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The  Urger  nerve  cells,  generally  acknowledged  as  being  the  most 
important  element  of  the  gray  snbstance,  are  abundant  in  the  anterior 
horns  of  the  gray  matter  of  the  spinal  cord,  the  base  of  the  pos- 
terior horns,  the  surface  of  the  fourth  ventricle,  the  gray  matter  of  the 
medulla  oblongata  and  pons,  the  dentate  body  of  the  cerebellum,  the 
deeper  part  of  the  outer  layer  of  the  cortical  gray  substance  of  the  latter, 
and  in  the  gray  matter  of  the  cerebrum.  The  smaller  cells  are  most 
numerous  in  the  central  portion,  and  extremities  of  the  posterior  horns, 
of  the  gray  substance  of  the  spinal  cord,  in  the  outer  layer  of  the  corti- 
cal gray  substance  of  the  cerebellum,  and  throughout  the  cortical  layer 
of  the  cerebrum. 

The  nuclei  of  the  gray  substance  of  the  cerebro-spinal  axis  are 
more  numerous  than  the  nerve  cells,  and  are  everywhere  abundant, 
but  especially  in  the  deeper  layer  of  the  cortical  gray  substance  of  the 
cerebrum  and  cerebellum.  They  are  mostly  smaller  than  those  contained 
within  the  nerve  cells,  but  also  reach  the  size  of  those  belonging  to  the 
latter.     They  have  finely  granular  contents  and  a  nucleolus. 

The  granular  matter  of  the  gray  substance  forms  a  kind  of  matrix  in 
which  the  elements  above  described  are  imbedded.  It  is  exceedingly 
fine  and  soft,  resembling  that  contained  within  the  nerve  cells.  It  is 
everywhere  abundant,  but  in  the  superficial  portion  of  the  cortical  gray 
substance  of  the  cerebrum  and  cerebellum  is  especially  large  in  quantity. 

The  nerve  fibres  of  the  gray  substance  have  the  same  constitution  as, 
and  are  continuous  with,  those  of  the  white  substance,  but  are  much 
attenuated,  so  as  generally  not  to  be  more  than  half  the  diameter  of  the 
latter.  They  form  half  the  bulk  of  the  gray  substance  of  the  spinal 
cord  and  a  large  portion  of  the  deeper  layer  of  the  cortical  gray  sub- 
stance of  the  cerebrum  and  cerebellum. 

The  brain  and  spinal  cord  are  among  the  most  vascular  of  organs, 
and  their  capillary  blood-vessels  are  the  finest  in  the  body.  These  ves- 
sels are  most  numerous  in  the  gray  substance,  everywhere  form  an  intri- 
cate net-work,  and  are  supplied  from  the  vessels  of  the  pia  mater,  to 
which  they  again  return  the  blood. 

GENERAL  CHARACTERS  AND  STRUCTURE  OP  THE  CEREBRO- 
SPINAL NERVES. 

The  Cer'ebroHipmal  nerves  are  connected  in  pairs  with  the  brain  and 
spinal  cord  by  their  larger  extremity,  and  are  thence  distributed  through- 
out the  body.     They  are  white  or  cream  colored,  mostly  flattened  cylin- 
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drical  cords,  braiiching  in  their  coarse  at  ocnte  anglee,  >nd  d 
in  fine  filaments  in  the  varions  organs  and  tisHDea.  With  few  ezceptiau 
they  anastomose  with  one  another  a  short  distance  after  tiieir  origii, 
forming  plexoMi;  bnt  snbseqneDtly  anastomoses  in  the  larger  braucbet 
of  most  nerves  are  comparatively  nnil'eqaeat.  Many  of  the  nerve*  pur- 
sue the  same  general  coarse  as  the  principal  blood-vessels;  and  usually 
the  nerves,  blood-vessels,  and  lymphatics  of  an  organ  are  obserred  asso- 
ciated together  with  connective  and  some  adipose  tissue. 

The  nerves  are  composed  of  bandies  of  nerve  fibres,  the  larger  onei, 
like  the  mnscles,  being  composed  of  primary  and  secondary  bnndlei, 
which  are  associated  with  an  abnndance  of  connective,  mini^ed  with 

Fia.  KM.  Via.  821. 


Tlunrnn  amioii  or  tri  a 
maaUM  fltlHD  dIunMn.  i 
Iha  atm;  b,  ihHitli  gr  Oia  M 
the  primuj  biuidlea  of  dbti* 


some  elastic  tissne,  which  constitate 
their  sheath.'  The  sheath  of  the 
primary  bundles  is  delicate,  trans- 
parent, and  assumes  the  cliaracter 
of  stroctnrelesB  membrane'  with 
scattered  nuclei.     The  larger  the     ""•"""■ 

nerve,  the  greater  is  its  number  of  bundles  of  nerve  fibres ;  and  the 
branching  of  a  nerve  is  the  sending  off  of  such  bundles,  and  fiaally  of 
the  individual  nerve  fibres.  The  anastomosis  of  nerves  consists  of 
an  intercliaDge  of  bundles  of  nerve  fibres.  In  the  course  of  s  nerve 
tnink  the  primary  bundles  frequeatly  subdivide  and  anastomose ;  bat  in 
all  cases  the  nerve  fibres  retain  their  continuity. 

The  neire  flbrei'  of  the  nerves  have  the  same  constitution  as  those 
of  the  white  subatance  of  the  brain  and  spinal  cord,  but  are  generally 


1  Neurilemma ;  oeurymeli;  perineu- 
rion;  tunica,  membrana,  invDlucmm, 
TagiDa,  capiula.  fistula,  tubulus,  or  in- 
dumentum nerrorum. 


■  Perineurium. 

'  Ultimate  or  primitiTe  ner 
nerve  Inbca,  or  tubules ;  flbrm 
tnbuli  nerrei ;  fiU  ueirea ;  tubular 
fibres. 
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mncb  larger.     In  every  case  thej  continue  nndivided,  and  of  nearlj 
unirorm  diameter  from  tbeir  origin  ^.^^  ^„^ 

to  their  destination.  The  difference 
in  strength  of  the  nerTee  and  white 
Bobetance  of  the  cerebro-Bpinai 
axia  depends  on  the  asBOciation  of 
connective  tissue  with  the  former, 
and  its  absence  in  the  latter.  For 
the  same  reason,  a  honse-fly  or 
other  inflect,  with  its  complex  mna- 
cular  and  nervous  system,  its  diges- 
tive and  vaacular  apparatus,  is 
readily  crushed  between  the  fingers ; 
'  while  the  more  bulky  vertebrate 
animal  is  protected  fW)m  the  same 
easy  deBtruction  by  what  might  be 
called  its  skeleton  of  bone,  gristle, 
and  fibrous  tissue. 

The  nerves  are  duller,  less  glisten- 
ing  and  dense  than  tendons,  with 
which  the  unaccastomed  eye  is  apt 
to  confound  them.  The  transverse 
striation  exhibited  by  their  primary 
bundles  depends  on  the   slightly 

wavy  or  undulant  course  of  the     ~ 

nerve  fibres,  and  is  found  to  disappear  on  stretching  tbe  nerves. 

The  nerves  are  abundantly  supplied  with  blood-vessels,  which  form  a 
capillary  net-work,  with  elongated  mesbes,  among  the  bundles  of  nerve 
fibres. 


.■nduli  Dbni  3.3,  4,S,uhlbll  tbeno* 

ncnU :  tlia  mnlulUrx  'hfalk  Indllxtnl,  u  n 
1  than}}  tlUt  deith,  bj  hHTj'  mninca; 
Ji  Ibr*  npmvDtvd  u  dotted,  tn  ^  ^  the 
brs  !•  Hf  n  pirilHtiuK  lYoni  llw  cat  ndl  of 
irta  abna.  In  *,  lbs  mnliillUT  itt^Oi 
tnoAlag  In  dnf»  ibvDdgb  t.  mptun  oT  lb* 


ORIGIN  AND  TERMINATION  OF  TOE  CEREBRO-S PINAL  NERVFS. 

The  extremity  of  the  cerebro -spinal  nerves  connected  with  the  brain 
and  spinal  cord  is  called  their  origin  or  root,  while  the  peripheral  ex- 
tremity is  named  their  tormiitatioiL  These  terms  are  employed  inde> 
pendently  of  their  functional  significance,  as  most  nerves  are  composed 
of  fibres,  of  which  different  ones  transmit  impressions  in  opposite  direc- 
tions, and  therefore  the  extremities  would  more  properly  be  designated 
their  central  and  peripheral  connections. 

A  nerve  is  said  to  originate  by  a  single  root  when  its  bandies  of  fibres 
emanate  from  one  spot  or  along  the  same  line  of  the  cerebro-spiual  axis ; 
and  it  is  said  to  arise  by  two  or  more  roots,  when  its  bundles  of  fibres 
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form  a  corresponding  nnmber  of  series  emaaftting  from  differeot  points 

of  the  cerebro-spinal  axis. 

The  fibres  composing  the  roots  of  the  nenres  are  traceable  into  the 
substance  of  the  brain  and  spinal  cord,  within  which  thej  are  con- 
tinuous with  nerye  fibres  of  the  white  substance,  or  become  connected 
with  the  neighboring  gray  substance.  This  interior  connection  oi  the 
nerves  is  called  their  deep  or  real  origin,  while  their  exterior  connection 
with  the  cerebro-spinal  axis  is  named  their  superficial  or  apparent 
origin.  To  ascertain  the  real  origin  of  the  nerves  is  among  the  most 
difficult  subjects  of  anatomical  investigation,  and  our  knowledge  in  this 
respect  is  very  imperfect 

From  their  superficial  origin  the  bundles  of  fibres  of  the  roots  of  the 
nerves  become  invested  with  a  delicate  sheath  of  connective  tissue,  con- 
tinuous with  the  pia  mater.  If  the  bundles  of  nerve  fibres  are  separated 
as  they  emerge  from  the  cerebro-spinal  axis  they  converge  together,  and 
the  roots  of  the  nerves  perforate  the  dura  mater,  to  pass  through  foramina 
of  the  cranium  and  vertebral  column.  In  the  course  of  the  roots  of  the 
nerves  to  the  dura  mater,  the  arachnoid  membrane  is  reflected  around 
them.  Externally  to  the  dura  mater,  the  nerves  become  invested  with  a 
strong  sheath  of  connective  tissue,  which  is  continuous  with  the  latter 
membrane,  and  much  increases  the  size  of  the  nerves. 

Approaching  their  termination  in  the  different  organs,  the  nerves  form 
frequent  anastomoses;  but,  as  in  the  case  of  the  trunks  and  larger 
branches  of  the  nerves,  these  anastomoses  consist  alone  of  an  inter- 
change of  nerve  fibres.  The  mode  in  which  the  latter  end  in  the  various 
tissues,  for  the  most  part  remains  an  unsettled  question.  Until  within  a 
short  period  it  was  asserted,  and  the  view  generally  adopted,  that  the 
nerves  terminated  in  loops :  that  is  to  say,  pairs  of  nerve  fibres  finally 
conjoined  in  an  arching  or  sling-like  manner.  Recent  observations  are 
not  confirmatory  of  such  a  conclusion.  In  the  muscles,  the  nerve  fibres 
sent  off  separately  subdivide,  and  finally  lose  their  medullary  sheath, 
the  axis  fibre  alone  ending  among  the  muscular  fibres. 

In  some  instances,  the  nerves  terminate  in  peculiar  capsular  bodies,  of 
which  three  varieties  have  been  detected. 

The  most  remarkable  of  the  nerve  capsular  bodies  are  the  so-called 
Paoin'ian  corpuscles,^  attached  in  greatest  number  along  the  digital 
nerves  of  the  fingers  and  toes,  and  occasionally  on  other  nerves.  These 
corpuscles  are  oval,  pjrriform,  or  reniform,  from  half  a  line  to  a  line 
long,  of  a  pearly  lustre,  and  consist  of  a  series  of  capsules  or  concen- 


^  Pacinian  bodies;  corpuscles  of  Vater;  Valerian  corpuscles;  Vater-Pacini*8chen 
Korperchen;  papillae  nerreee. 
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trie  Uyers  of  flbrons  tiasae  with  scattered  Dnclei.  The  outer  capanles 
are  aeparat«d  more  wideljr  than  the  inner  ones, 
and  the  ioterapaces,  aa  well  as  the  central 
caTity  of  the  corpuBcIe,  are  filled  with  a  color- 
less liqnid.  Each  corpuHcle  is  attached  to  the 
nerves  by  a  pedicle  of  fibroDH  tisane,  through 
which  extends  &  single  nerve  fibre.  The  latter, 
after  penetrating  the  series  of  capsnles,  term- 
inates by  sending  its  axis  fibre  into  the  cen- 
tral cavity  of  the  corpnscle,  at  the  top  of  which 
it  ends  by  a  simple  or  divided  extremity. 

The  second  variety  of  nerve  capsular  bodies 
are  the  so-called  tactile  oorpuolH.'  These 
are  ovsl  bodies  fonnd  in  many  of  the  papillie 
of  tonch  of  the  fingers  and  palms  of  the  hands, 
and  the  toes  and  soles  of  the  feet.  They 
average  the  :|'g  of  a  line  long,  and  consist  of 
a  single  capsale  of  stractnreless  membrane 
with  transvefBe  nuclei.  They  are  filled  with  a 
finely-grannlar  matter,  and  have  entering  into 
them  usually  two,  but  sometimes  one,  or  even  iMcorpi 
three  or  four,  nerve  fibres.  ' '""''' 

The  third  variety'  of  the  nerve  capsular 
bodies  are  transparent,  spherical  corpascles  of  ^™fl^'^'?h, 
about  the  g'^  of  a  line  in  diameter,  discovered   [wninn  or  >  di 
in  the  conjunctiva  of  the  eyeball,  the  mucous   ^'"'"^^T''"  ■""'"'■  ** 
membrane  of  the  root  of  the  tongue  and  soft 

palate,  and  the  skin  of  the  glans  penis  and  cHtoridis.  They  are 
filled  with  a  soft,  transparent,  homogeneous  substance,  and  have  entering 
into  them  one  or  two  branches  of  a  nerve  fibre. 


digital  nnn  oT  tlw  aaga  of  k 

r-bnTD  child.    1,  Diuch  ina^l. 

Dllbnn; 

of  th* 

dIflWl    r 

flbm;  IS,  lliii  nbwu  •hWhi  I 


GENERAL  CHARACTER  AND  STRUCTURE  OF  THB  SYMPA- 
THETIC NERVES. 

The  nerves  of  the  sympathetic  system  are  mostly  reddish  gray*  or 
grayish  white,*  a  few  of  the  lai^er  trunks  being  white,  as  in  the  ease  of 
the  cerebro-spinal  nerves.     They  are  generally  much  smaller  than  the 


'CorpuiciiIftUotiii;  tactile  ooTpatolM  *  CorpuKleaof  KraoM;  Kraum'Mhen 

of  Wagner,  or  of  MeiHQer;    Wagaer-  Endkolbea. 

M«issncr'wh«n  Tailkiirp«rclieiil:  axil*  'Kerri   mollw;    d.  gria 

bodiei ;  touch  eorpuaolei.  nerroal  mollM, 
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latter,  and  are  associated  with  many  ganglia,  from  which  the  sympathetic 
has  likewise  been  called  the  gan'glion'ie  lyttem  of  nerves.  In  their 
coarse  to  the  organs  they  supply,  they  usually  follow  the  blood-Tessels, 
upon  which  they  form  exceedingly  intricate  plexuses. 

The  sympathetic  nerves  are  composed  of  nerve  fibres,  like  those  of 
the  cerebro-spinal  system  in  association  with  others  of  peculiar  charac- 
ter, called  gray  fibres.^  The  white  nerve  fibres  are  generally  much  finer 
than  those  of  the  cerebro-spinal  nerves,  are  most  numerous  in  the  white 

trunks  of  the  sympathetic 
system,  and  are  compar- 
atively few  in  the  reddish- 
gray  nerves. 

The  gray  fibres^  are 
far  more  numerous  than 
the  white  ones  in  the  red- 
dish-gray and  grayish- 
white  sympathetic  nerves. 
They  exist  in  the  form  of 

ELBXKirrs  of  thk  stmpathktio  btstem.  a,  porUoB  of  a  nerve  bands,  averaging  the  ^Jg 
highly  m«gnlfle<i:  a,  nerve  flbrea;  6,  gray  flbree  with  nuclei.  ^  Qf  ^  JJue  Ju  breadth.  lu 
three  nerve  cells  from  a  ganglion. 

structure  they  appear 
faintly  granular,  indistinctly  striated  or  homogeneous,  and  are  provided 
with  elongated  oval  nuclei.  Whether  the  gray  fibres  are  a  peculiar  ele- 
ment of  the  nervous  structure,  or  whether  they  are  to  be  viewed  as  a 
variety  of  connective  tissue,  is  a  much-disputed  question. 


GENERAL  CHARACTER  AND  STRUCTURE  OP  THE  GANGLIA. 


The  Oan'glia,  or  gan'glions,'  are  rounded  bodies  situated  in  the 
course  of  many  of  the  nerves.  Thus,  several  belong  to  the  trifacial, 
glosso-pharyngeal,  and  pneumogastric  nerves;  one  exists  on  the  pos- 
terior root  of  each  spinal  nerve ;  and  a  numerous  series  are  found  on  the 
sympathetic  nerves.  They  are  mostly  elliptical  or  spheroidal,  but  present 
many  varieties  of  form. 

The  ganglia  are  viewed  as  sources  of  nerve  power,  and  hence,  like  the 
brain  and  spinal  cord,  are  frequently  called  nerve  centres.  The  term  is 
likewise  often  applied  to  the  collections  of  gray  substance  of  the  cerebro- 
spinal axis. 


1  Fibres  of  Remak ;  gelatinous  fibres. 

*  Ganglia  nervorum :  nervous  gan- 
glions ;  ganglia,  gangliones,  nodi,  noduli, 
or  tubercula  nodosa  nervorum ;  tumores, 


or  plexus  ganglioformes ;  diverticula 
spirituum  animalium;  ganglia  of  in- 
crease; formative  ganglia. 
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The  ganglia  are  reddish  gray  or  grayish  white,  and  of  firm  consistence. 
They  appear  like  knots  or  swellings  in  the  coarse  of  the  nerves,  and  are 
famished  with  a  tightly-adherent 
membrane  continaoas  with  the 
sheath  of  the  latter.  In  stractare 
they  consist  of  a  mass  of  nerve  cells 
imbedded  in  a  stroma  of  connective 
tissue,  and  are  traversed  by  nerve 
fibres  associated  with  gray  fibres. 

The  nerve  cells  of  the  ganglia 
resemble  those  of  the  gray  sub- 
stance of  the  cerebro-spinal  axis, 
bat  are  more  uniformly  of  large 
size,  ranging  from  about  the  j^f^^ 
to  the  ^Jq  of  an  inch.  They  are 
globular  or  oval,  and  generally 
unipolar  or  bipolar,  though  both 
apolar  and  multipolar  cells  also 
appear  to  exist.  The  processes  of 
the  nerve  cells  are  continuous  with 
the  nerve  fibres  passing  to  and  from 
the  ganglion. 

In  the  ganglia  of  the  cerebro- 
spinal nerves,  the  cells  are  generally  larger  than  in  those  of  the  sympa- 
thetic system. 

The  nerve  fibres  partly  traverse  the  ganglia  without  forming  any  at- 
tachment to  the  cells,  while  others  are  continuous  with  them. 

The  gray  fibres  of  the  ganglia  are  like  those  of  the  sympathetic  nerves, 
and  are  especially  abundant  in  the  sympathetic  ganglia,  in  which  they 
occupy  the  position  of  a  stroma  to  the  nerve  cells. 

The  stroma  of  the  cerebro-spinal  nerves  appears  as  a  homogeneous  or 
feebly  striated  connective  tissue  furnished  with  nuclei,  and  on  isolated 
nerve  cells  looks  like  an  especial  investment  to  them. 

Like  other  nerve  centres,  the  ganglia  are  abundantly  furnished  with 
capillary  blood-vessels. 


NeSTB  cells  rftOM  THB  SSXILUirAS  OAirOUOK  OP  TU 

TRiOEMiNAL  NERVE  OP  A  CAT,  highly  magnified.  1, 
ncnre  cell  exhibiting  the  origin  of  a  nenre  fibre:  a, 
■heath  of  the  cell  and  nerre  fibre  with  nuclei ;  ft, 
the  ncnre  cell  within ;  e,  the  nerre  fibre  within  iti 
Rheath :  2,  cell  with  the  origin  of  a  nenre  fibre  de- 
prived of  ita  aheath;  S,  nerve  cell  without  Bheath 
or  nerve  fibre. 


THE  CEREBRO-SPINAL  AXIS,  OR  BRAIN  AND  SPINAL  CORD. 

The  Cer'ebroHipinal  axis  consists  of  the  braiiL,  which  occupies  the 
cavity  of  the  cranium,  and  the  spinal  oord,  which  is  a  prolongation  of 
the  former  extending  downward  into  the  vertebral  canal.     Besides  the 

33 
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skull  and  Tertebral  column,  the  cerebro-spinal  axis  is  further  enveloped 
in  three  membranes,  the  dura  mater,  arachnoid,  and  pia  mater.  From  it 
originate  the  cerebro-spinal  nerres,  or  the  cer'ebral  nerves  and  the 
spinal  nerves.  It  is  symmetrical,  the  two  halyes  being  in  contact,  and 
united  along  the  median  line  by  commissures  of  nerve  substance. 

The  term  com'missnre/  frequently  employed  in  anatomy,  generally  im- 
plies the  union  of  synmietrical  parts.  In  the  nervous  system  it  applies 
to  the  couj unction  of  two  parts  of  the  brain  or  spinal  cord ;  the  union  of 
two  nerves  in  the  median  line  of  the  body,  to  nerves  between  two  or 
more  ganglia ;  and  to  the  fibres  uniting  nerve  cells. 

THE  BRAIN. 

The  Brain,'  the  seat  of  the  intellect,  the  will,  the  sensations,  and  the 
emotions,  is  the  great  nervous  mass  which,  with  its  enveloping  mem- 
branes, completely  fills  the  cavity  of  the  cranium. 

The  size  and  weight  of  the  brain  varies  with  the  race,  sex,  age,  and 
individual.  It  is  largest  in  the  white  race ;  and,  all  other  circumstances 
being  equal,  such  as  race,  sex,  age,  size  of  body,  and  health,  its  balk 
bears  a  general  relationship  with  the  development  of  intellect. 

Its  weight  in  the  adult  white  male  averages  near  fifty  ounces  avoir- 
dupois ;  in  the  female,  forty-five  ounces.  In  its  relation  with  the  weight 
of  the  body,  the  difference  between  the  two  sexes  is  very  little.  In 
relation  with  the  size  of  the  body  at  birth,  the  brain  bears  the  propor- 
tion of  one  to  twenty ;  in  the  adult,  of  one  to  thirty-five. 

The  human  brain  is  larger  than  in  any  other  animal  except  the 
species  of  elephants  and  whales ;  but  in  relation  with  the  size  of  the 
nerves  given  off  from  its  base,  it  is  larger  than  in  any  animal  without 
exception.  In  relation  with  the  size  of  the  body,  the  brain  is  larger  in 
some  small  mammals  and  birds  than  in  man,  as  for  instance,  in  the  little 
monkey  Oustiti,  the  field  mouse,  and  the  canary  bird. 

In  the  infant  the  brain  is  of  a  soft,  pulpy  consistence,  but  gradually 
assumes  the  firmness,  in  the  adult,  of  newly-pressed  cheese.  Its  specific 
gravity  is  about  equal  to  or  a  very  little  greater  than  water.  It  is  for 
the  most  part  of  a  reddish-ash  color  on  the  exterior,  and  is  generally 
ovoid  in  form,  with  the  broader  extremity  posterior.  Its  upper  part  is 
uniformly  convex,  but  its  lower  part,  called  the  base,  is  uneven.  It 
exhibits  four  well-marked  divisions  of  unequal  size,  named  the  cere- 
brum, cerebellum,  pons,  and  medulla  oblongata. 


^  Commlssura.  *  Encepbalon ;  cerebrum. 
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THE  CEREBRUM. 

The  Cer'ebrQm^  forms  about  six-sevenths  of  the  mass  of  the  brain, 
and  extends  the  whole  length  and  breadth  of  its  upper  part.  It  is  half 
ovoid,  with  the  narrow  extremity  forward,  the  convex  side  upward,  the 
base  downward,  and  the  broadest  part  opposite  the  parietal  protuber- 
ances. 

A  deep  cleft,  the  great  longitudinal  flflsure,*  extends  the  entire  length 
of  the  upper  part  of  the  cerebrum,  and  the  whole  depth  of  its  fore  and 
back  part.  It  accommodates  the  cerebral  falx,  and  along  its  upper 
boundary  the  superior  longitudinal  sinus. 

The  lateral  halves  of  the  cerebrum  are  named  its  hemispheres.'  These 
form  vertical  planes  next  the  longitudinal  fissure,  have  their  outer  sur- 
face convex,  and  their  under  part  forming  the  three  pairs  of  cer^ebral 
lobes. 

The  anterior  lobes^  of  the  cerebrum  occupy  the  anterior  fossse  of  the 
base  of  the  cranium,  and  therefore  rest  above  the  position  of  the  orbits. 

The  middle  lobes^  occupy  the  middle  fossae  of  the  cranial  cavity,  and 
are  the  deepest  portions  of  the  cerebrum.  They  are  separated  from  the 
anterior  lobes  by  the  Sylvian  fissure,'  which  curves  outwardly,  and 
receives  the  small  wings  of  the  sphenoid  bone. 

The  posterior  lobes^  have  no  dividing  line  from  those  in  advance,  and 
are  constituted  by  the  portions  of  the  cerebrum  resting  upon  the  tento- 
rium, or  situated  above  the  cerebellum.  In  the  upper  view  of  the  brain 
they  completely  conceal  the  latter,  and  their  under  surface  is  somewhat 
hollowed,  to  accommodate  the  prominent  upper  part  of  the  cerebellum. 

The  cerebral  hemispheres  have  their  surface  everywhere  thrown  into 
winding  eminences  called  oonvolntions,'  separated  by  deep  fissures,' 
which  receive  processes  of  the  pia  mater. 


^  Cerebrum  magnum ;  enoephalon ;  the 
brain ;  the  great  brain. 

'  Superior  longitudinal  sinus ;  fissura, 
or  scissura  cerebri  longitudinalis;  f.  o.  1. 
superior,  inferior,  et  horizontalis  poste- 
rior; interlobular  fissure. 

*  Hemisphnria  cerebri ;  h.  c.  et  pars 
media  cerebri. 

*  Lobi  anteriores ;  L  minores. 


*  Lobi  medii;  1.  descendentes. 

*  Fissura,  or  fossa  Sylvii ;  fissura  an- 
terior ;  f.  a.  inferior  et  externa ;  f.  infe- 
rior; f.  transTersa. 

Y  Lobi  posteriores.  The  middle  and 
posterior  together  named  lobi  poste- 
riores ;  1.  migores ;  1.  temporo-occipitales. 

*  Cerebral  circouTolutions;  gyri;  pro- 
cessus enteroidei  cerebri. 

*  Sulci ;  anftractuosities. 
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The  Conyolntions  of  the  cerebrum  are  nearly  of  uniform  diameter,  and 
are  rounded  at  the  borders  of  the  fissures  separating  them,  but  are  rather 
flattened  at  the  summit.  Their  course  is,  however,  not  symmetrical  on 
the  two  hemispheres,  nor  are  they  alike  in  two  individuals,  though  there 
is  sufficient  correspondence  in  their  position  and  general  direction  to 
permit  of  their  being  identified.  One^  of  the  most  characteristic  of 
these  convolutions  arches  over  the  corpus  callosum  on  each  side ;  another,' 
less  well  marked,  borders  the  great  longitudinal  fissure ;  and  a  third' 
borders  the  Sylvian  fissure,  and  incloses  a  small  group  of  convolutions* 
concealed  within  the  latter.  ■ 

The  exterior  of  the  cerebrum  is  composed  of  gray  substance  called, 
from  its  position,  oortioal,^  while  the  interior  consists  of  white  substance 
named,  in  contradistinction,  medullary.'  In  a  horizontal  section  of  the 
cerebral  hemispheres,  they  exhibit  a  central  oval  surface^  of  white  sub- 
stance spotted  with  minute  red  points  arising  from  the  division  of  blood- 
vessels. The  circumference  of  the  plane  of  white  substance  is  observed 
to  form  many  processes  corresponding  with  the  divided  convolutions. 
These  processes  are  further  noticed  to  be  everywhere  inclosed  by  the 
cortical  gray  matter,  which  forms  a  layer  of  uniform  thickness,  and  fol- 
lows the  course  of  all  the  convolutions  and  fissures  of  the  cerebral  hemi- 
spheres. In  a  section  of  the  hemispheres,  on  a  level  with  the  corpus 
callosum,  this  appears  as  a  bridge  of  white  substance  associating  the  oval 
centres^  of  the  same  material  of  the  cerebrum. 

In  a  view  of  the  base  of  the  brain,  the  posterior  lobes  of  the  cerebrum 
are  concealed  by  the  cerebellum.  In  advance  of  this  are  the  medulla 
oblongata  and  pons,  and  in  front  of  the  latter,  along  the  median  part  of 
the  cerebrum,  the  following  are  observed  in  succession :  the  cerebral 
crura,  the  mammillary  eminences,  the  infundibulum,  the  pituitary  body, 
the  optic  nerves  and  commissure,  and  the  olfactory  nerves. 

The  Crura  of  the  cer'ebrum'  are  two  large  cylindroid  bodies  diverg- 


^  Great  convolution  of  the  corpus  callo- 
sum ;  internal  convolution  of  the  hemi- 
spheres ;  gyrus  fomicatus ;  processus 
cristatus. 

*  Great  convolution  of  the  circumfer- 
ence of  the  hemispheres :  marginal  con- 
volution of  the  longitudinal  fissure. 

*  Convolution  of  the  Sylvian  fissure. 

*  Island  of  Reil ;  insula ;  i.  Rcilii ; 
gyri  operti. 

B  Cineritious,  or  vesicular  substance. 


*  Tubular,  or  fibrous  substance ;  me- 
dulla cerebri. 

T  Centrum  semi-ovale ;  c.  ovale  Vieus- 
senii ;  c.  ovale  minus ;  lesser  oval  centre 
of  Vicq-d*Azyr. 

^  Greater  oval  centre ;  centrum  ovale 
Yieussenii. 

.•Crura  cerebri;  pedunculi  cerebri; 
processus  medullarcs  cerebri ;  caudex 
cerebri;  crura  anteriora  medullse  ob- 
longatffi ;  peduncles  of  the  brain ;  cere- 
bral peduncles. 
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im  the  fore  part  of  the  pons  into  the  cerebrftl  hemispheres,  at  the 
inner  side  of  their  miiMIe  lobes.  They  are  toni^itadiiiall;  striated,  and 
eomposed,  on  the  exterior,  of  white  substance.  On  the  interior  they  con- 
tain a  collection  of  gray  substance,'  which  appears  as  a  eresccntoic]  layer 
transTcrae  section  thron^h  them. 


lu:  II.pn»I  IK.mnln1U«l>Iua|tnl>i  14. prnB,liUl 

rj  bva) ;  !».  iwOtorm  Iwlj ;  JT.  hemliphw™  uf  I ' 

I  el  IIh  Bi«m  winUMlne  Ui<i  Uati\  W.  uria  o(  Ih*  • 

;  ID.  Bnuvvhlch  uwiBiBoiIdH  kh*  vlh(rt«r]r 

nlMin;  3».n'uli>nii-lin' oi>nii;  20,  pallwtk' n« 

[    Mro:  90, luklliflrT  Mrra;  SI, gU»cbphiir;Tiigaii]  m 

•i.b)ri<.jl».iUiiHT.. 


onbillniii ;  18,  nraiKiiru  pt 


SI,  fOBoataptAUiij  br 


rr;  '.  niihiriur  prriimlnl 
uf  nil  iigrnuBlili  \  II,  ull- 


The  interval*  separating  the  crura  at  its  fore  part  includes  the  mam- 

I   miliary  eminences  and  the  infuiidibutum.     At  its  posterior  angle  it  forms 

a  deep  pit,  which  is  separated  from  the  third  Tentricle  by  some  minglod 


■  Locus  niger:  lubstantia  nigro  ; 
'  Interpodunculsr  space. 
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gray  and  white  Bnbstance  perforated  iiy  a  number  of  small  blood>veseek, 
I  uad  hence  named  the  posterior  perforated  spaos.' 

The  Kam'millary  emineaces'  are  two  small,  white,  Bpherical  bodies, 
in  contact  with  each  other,  immediately  in  advance  of  the  space  just 
mentioned.  They  are  connected  above  with  the  anterior  crura  of  the 
fornix,  and  contain  some  gray  substance.' 

The  Infandib'ulnm,'  as  expressed  by  the  name,  is  a  fannel-shaped 

body  included  between  the  mammiUary  eminences  behind,  aud  the  optic 

commissure  in  front.     It  is  composed  of  ^ray  Robstance,  is  hollow,  and 

I  forms  part  of  the  bottom  of  the  third  ventricle.     Its  broad  base'  narroirs 

r  to  a  tubular  process,  which  is  directed  obliquely  downward  and  forward, 

and  is  closed  at  the  extremity. 

The  Pitn'itary  body"  occupies  the  eorrcKponding  fossa  of  the  sphe- 
noid bone,  and  is  connected  with  the  end  of  the  infundibDlum.  It  a 
reddish  gray,  of  firm  consistence,  and  presents  an  anterior  transrersely 
reniform  lobe,  and  a  amaller  posterior  ronnded  one.  Its  atnicture  con- 
sists of  a  stroma  of  connective  tissue,  with  many  capillary  blood-vessels 
mingled  with  granular  matter,  nuclei,  and  nucleated  cells. 

The  Optie  oom'miasnre,'  situated  in  front  of  the  iafnndibulam,  is  formed 
by  the  conjunction  of  the  optic  tracts  converging  from  the  outer  side  of 
the  cerebral  crura.  It  and  Us  connections  will  be  more  particularly  de- 
scribed in  the  account  of  the  optic  nerves. 

Between  the  optic  commissure  and  the'roots  of  the  olfactory  nerves. 


'  SabBlantin  perforala  postramn,  poB- 
rerloT,  ormedin:  basis  vomriculi  terlU ; 
fiDtruiD;  jtDDS  Tarini. 

■  Gmineatito  miininiilUres.  CHntlican- 
tM.  glandulnsEB.  pnpiUares,  or  medulU- 
rcB;  buibi  rornicis:  bulbs  of  ibe  fomii; 
b.  priorum  cninim  fomiolB ;  globiili 
medullares;  g.  albi;  corporn  alba,  mam- 
millaria.  albicanlia,  or  glanduUrm ;  pro- 
luborantiee  oruruni  medulla  oblungnlie; 
p.  glandiiloaa) ;  p.  orbiculnrea ;  tubcr- 
cula  matninillnria.  h  em  i  spheric  a,  or  piai- 
formU;  proniineniite  albionnlea :  gUn- 
duliB  Hub-inruodibulo ;  g.  CKDdieanlea: 
pTDiBHaus  gInnduloH  r  prolenBioncs  gran- 
diilsres  ;   teslfciili  cerebri ;  mnmniic  mu- 

■  NualeUB  grist! us. 


*  Funnel ;  runnel  of  tUe  middle  ven- 
tricle ;  peltis,  chaana,  ej'atliuH.  concha, 
•oyphUB,  lacuna,  aqunductus,  emboloB, 
labruiD,  aoDcnrilaLiB  conehuUria,  or  pro- 
eesBUB  orbicularis  cerebri ;  tubercine- 
reum  cum  inAinilibulo. 

'  Tuber  cinereum  ;  eiibBlantia  perfo' 
rata  media  posterior. 

*  Glindula  piluilaria,  piliiifoM,  or 
basilaris;  hypophjeie,  appenilit,  or  ap- 
pcndicula  cerebri  1  caput  rDSBe:  oolsle- 
rium;  labrum ;  lacuna:  iDniaorinn; 
concha;  pelvia  i  p.  eolalorla;  ■entinatn- 
cephali. 

'  ChiasTna  opiicun;  chiasm  of  ihe  op- 
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on  each  side,  are  the  anterior  perforated  ■paoei,'  so  called  from  their 
presenting  nnmcrons  small  apertures  for  vessels  which  penetrate  to  the 
interior  of  the  cerebrum. 

On  pressing  apart  the  cerebral  hemispheres,  at  the  bottom  of  the 
great  longitudinal  fissure,  a  convex  white  body,  the  corpos  callosum,  is 
observed  to  connect  the 

former,   and    extend    for  Fw.  827. 

several  inches  along  the 
latter. 

The  Corpu  oaUo'mm,' 
or  ^eat  oer'ebral  oom'- 
minnre,  in  a  section  of 
the  brain  on  a  level  with 
it,  appears  as  a  bridge 
of  white  sabslance,  about 
three  inches  long  and 
three-fourths  of  an  inch 
wide,  uniting  the  central 
white  masses  of  the  cere- 
bral hemispheres.  It 
reaches  farther  forward 
than  backward,  and  is 
narrower  anteriorly.  Its 
npper  surface'  arches  in 
the  length,  and  is  trans-  1 
versely  striated,' bnt  ex- 
hibits on  each  side  of  the  dJmiioii  or 
median    line*    a    nam 

.    .  .  .  .      UMinilULDU  iiHurv. 

tract  of  longitudinal 

stris.*    Its  anterior  and  posterior  borders  are  thick  and  rounded,  and 
are  separated  by  fissnres  from  the  contignons  gray  substance  of  the  cere- 
bral hemispheres. 
In  a  vertical  section  of  the  brain,  along  the  great  longitudinal  fissure. 


itrlK^  i,  lonKUud'- 


'  Substantin  perfontls  anterior ;  a. 
eribrosa  anterior ;  lamina  cribroaa  cere- 
bri; aubs I nntia  perforata  oulica  media, 
et  parlcB  lateralei  aubstantin  perforatee 

<  Commiaaura  magna,  or  maiimaoi 
bri ;  trebs  cerebri ;  t  medularia ; 
pula  alba,  or  magna  cerebri :  great  ci 
miasure  of  the  brain;  metolobe. 


'  Faciea,   or   auperilciea   auperior,  or 

*  Striv,  or  choTdoi  transveraalea  Wil- 

*RapbJi  r.  externa;  linea,  or  chorda 
longitudinalia. 

*  Strin    longitudlnaleB    Lancisii,   in- 
IcmiB,  or  libera ;  Deirea  of  Lancisi. 
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the  corpDs  calloaam  is  obdcrved  to  Ik  a  thick  layer  of  white  EubstADce 
passing  beneath  an  arching  conToIutioii  of  eavli  cerebral  heuiaiibttre. 
Its  anterior  part'  appears  doubled  on  itself  prudueing  a.  thick  fold,  the 


ntlUmla:  S.  prllncld  Hphlm  i  S,  fbmii;  ll).unrlai 
IDK  iiMininJIlmrj-nDliKlicc:  11,  Buan  Ihnngh  whicli  On  lntrrpOHd  icllmo  U  k  lnlradii»l  IbIq  It* 
lliird  ivnlliclD;  lIUpldHlfliuid;  It.  Jtn  pmIddcI?!  10,  nMa  iid  tbo  iIu^ubiu  vilbln  Um  tliln]  mtMilt: 
IS,  pnlrtlur  ajnimlmra  of  tb*  UIHr;  IT.  nldillB  cammUiiuK:  19.  ■DWrior  BDmmliann;  1*.  funnM  of 
comniBBlciitfDD  IkIwiicd  the  third  aad  Utinl  tintrieJH  i  a),a|>ilc  Kmi;  21.  idlnlUrr  bodj' :  3^  Inlkn- 
dtbBlHm;  33,  BiunDiniHry  rniln«i»i  S«i  acnl>inciliu  nrmi  3a,  postPrlor  pertomlnl  iium;  ZCOnrtt 
TFDtrlclo:  3^,  valTeaf  thelinln:  K.  qudriiRmlaal  bod j  i  SB.  nntnira  from  the  ihtrd  Ulhs  rgnrth  tmi- 
IriclD;  30,  ai,Slt  uiEciInc,  middle,  uid  poMerinr  lobca  of  lh«  nnbrnni, 

under  portion'  of  which  becomes  continiions  with  a  thin  lamina'  eurring 
downward  to  the  optic  commissure,  and  closing  the  front  of  the  third 
ventricle.  The  posterior  part'  is  seen  to  reach  the  base  of  the  cerebrum, 
just  above  the  position  of  the  quadrigeminal  body  and  the  most  promi- 
nent portion  of  the  cerebellum. 

In  structure  the  corpus  callosum  consists  of  a  thick  stratnm  of  nerre 
fibres  diverging  through  the  white  substance  of  the  cerebral  hemispheres 
to  their  cortical  gray  substance. 


na  corporia  calloai. 
IB t rum   corporis 


>  Lamina  genu ;  lamiua  cinere*  M  pe- 

iliiTK^uli  cnrpnria  i^iillosL 

•  SpUnium,  or  tuber  corporis  eallMn. 
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FORNIX. 

Continuous  with  the  back  part  of  the  corpus  callosum,  and  arching 
forward  beneath  nearly  to  its  anterior  part,  is  a  thin  layer  of  white  sub- 
stance, the  fornix.^  Viewed  from  above  or  below  it  is  triangular.  Its 
upper  surface  along  the  middle  is  continuous  with  the  corpus  callosum 
and  pellucid  septum,  and  on  each  side  forms  part  of  the  floor  of  the 
lateral  ventricles.  Its  lower  vaulted  surface'  is  longitudinally  and  trans- 
versely striated,  and  forms  the  roof  of  the  third  ventricle. 

The  apex  of  the  fornix  divides  into  two  portions,  its  anterior  crura,' 
which  descend  with  a  slight  divergence  to  the  mammillary  eminences. 
The  basal  angles  are  prolonged,  as  its  posterior  omra,*  into  the  middle 
horns  of  the  lateral  ventricles,  and  become  continuous  with  the  fimbri- 
ated body. 

PELLUCID   SEPTUM. 

The  interval  between  the  corpus  callosum  and  fornix,  in  the  median 
line  of  the  brain,  is  occupied  by  the  pellucid  leptom/  a  thin  partition 
of  nerve  substance  separating  the  lateral  ventricles.  It  includes  a  nar- 
row cavity  or  fissure,  the  fifth  yentriole,'  which  is  closed  act  all  points, 
and  is  lined  with  a  delicate  serous  membrane. 

The  pellucid  septum  is  composed  of  gray  substance  on  its  exterior 
surface,  and  of  white  substance  on  the  surface  next  the  fifth  ventricle. 

LATERAL  VENTRICLES. 

Beneath  the  corpus  callosum  on  each  side  is  a  cavity  with  prolonga- 
tions extending  into  the  three  lobes  of  the  cerebral  hemispheres.  The 
cavities  are  the  lateral  yentricles;^  the  prolongations  are  named  the 
iLoms.' 


*  Fornix  cerebri,  trilateralis,  or  tri- 
cuspidalis  ;  arcus  medullaris  ;  camera; 
comix;  corpus  psalloides;  c.  camera- 
turn  ;  trigonum  cerebrale  ;  testudo ;  com- 
munionis  cerebris. 

'  Lyra;  psalterium;  corpus  psalloi- 
deum ;  lamina  medullaris;  1.  triangularis; 
membrana  medullaris  inter  crura  poste- 
riora  fornicis. 

*  Crura  or  cornua  anteriora  fornicis ; 
comua  fornicis ;  columnsB  fornicis ;  an- 
terior pillars  or  pillar ;  cms,  or  columns 
fornicis. 

^  Crura  posteriora  fornicis;  crura  for- 
nicis ;  posterior  pillars. 


B  Septum  pellucidum,  or  lucidum; 
diaphragma  cerebri;  d.  yentriculorum 
lateralium ;  speculum ;  corpus  specu- 
lare ;  mediastinum  ;  septum  medium ;  s. 
tenue;  tympanum;  septum  medullare 
triangulare. 

•  Yentriculus  quintus;  ventriculus, 
camera,  or  sinus  septi  pellucidi ;  inci- 
sura  septi;  cayitas  Yieussenii,  SyWii, 
Buncani,  prima,  or  quinta. 

T  Yentriouli  laterales  ;  y.  anteriores ; 
y.  magni;  y.  majores;  y.  priores;  y.  su- 
periores ;  y.  tricomes ;  sinus  anteriores. 

B  Comua;  c.  laterales;  partes  late- 
rales. 
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1  lateral  ventricle  lias  fur  its  roof  th^  corpus  calloBam,  it^  flour 
the  foriux.  lie  inner  wall  the  pello- 
Fm.  820.  cid  septnm,  and  ita  outer  wall  He 

s(riat*ci  boHy. 

The  anterior  horn'  of  the  lat- 
eral ventricle,  less  conspicoons 
than  the  nthera,  is  simply  the  ei- 
tension  or  tlie  carity  around  the 
anterior  estremitj  of  the  Rtriateil 
body, 

Tiip  middle  horn*  curves  down- 
ward into  the  middle  cerebral  lobe. 
Prom  the  inner  pari  oT  its  floor 
projects  B  thick  convex  ridge,  in- 
dented Bt  its  lower  end,'  and  named 
the  tiippocam'piu.^  The  upper 
border  of  the  ridge  is  prorided 
with  a  white  band,  named  the  fim- 
briated body,*  which  is  continaotis 
with  the  posterior  erne  of  the  for- 


The  hippocarapng  is  compowd 
of  white  sabstance'"  on  the  sur- 
face, of  gray  suhslunce  within, 
and  the  latter  appenrs  ttnperficially 
as  a  dentated  band'  on  the  inner 
or  concave  Bide  of  the  hippocam- 


a.mldillBord««i(HtIdgbarn:  T,  postc- 
;  8,  Militsd  bodj;  9,  pellucid  arpIDiD; 
mtrtclei  Il,B»Dii-,  II,  pcBlDrlor  cn»  uf 

:  13.  UUcbminil  of  thr  thrnll  U  Ihn 
[oTthecoTpu  caildnm^  11, hlppocaiu' 
ImbrUM  bod;:  IS.  'rgoli  IT.  wnlclr- 
;  lA,  choroid  ptexai;  19,  nl^  of  tbo 


pns. 

The  poaterior  horn'  cnrTes  in- 
wardly as  it  passes  into  the  poa- 


u  mcJium,  ioferiuB,  dcHcendona, 
,  or  laleralc ;  sinua  inferior  Iiip- 
pacampi ;  a.  oornu  AtamoniB  ;  venlrio 
lua  inferior  hippocampi ;  v.  bombjeim 
*  Digit!  cornii  Ammonis:  colliculi  fl! 
interoi;   uucua  ;   pea  hippuciUDpi. 
'  UippocampuB  m^iir;  pes  hippocam- 


pi: 


Bppendii   bom  bye  i- 


nus;  bombyx :  processus  cerebri  bM- 
ralisj  pralubemnliR  cylindroidea;  pM 
hippopol&mi  m«jor. 

'  Fimbria,  or  lenia  bippocampi ;  lim- 
bUB.  or  corpus  finibrialum;  c.  f.  Sjltii. 

'  LaminR  medu1lari»  xupcrficialia  oor- 

>*  Fascia  deDlnla;  margo  dcnticiilaliu 
Tarini. 
*  Cnmu  poBleriuB  ;  caritas   digitalici 
.ancyroidea;  iliTorlicutum. 


licutum.        ^^^^^J 
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terior  cerebral  lobe.     From  its  inner  side  projects  a  white,  spar-like 
ridge,  named  the  ergot.^ 

The  lateral  ventricles  communicate  with  each  other  and  with  the  third 
ventricle  by  a  foramen'  beneath  the  anterior  crura  of  the  fornix.  In  all 
other  positions  thej  are  closed,  and  are  lined  thronghont  with  a  delicate 
serous  membrane. 

CORPORA  STRIATA,  OR  STRIATED  BODIES. 

Projecting  into  each  lateral  ventricle  from  the  outer  wall  is  a  half- 
pyriform  prominence,  named,  from  its  appearance  in  section,  the  oor'pns 
stria'tum,  or  striated  body.'  Its  larger  portion*  is  anterior,  and  its 
narrower  portion^  curves  backward  to  the  outer  side  of  the  thalamus. 
Some  depth  from  the  ventricular  surface  it  is  composed  of  gray  substance,' 
beneath  which  is  a  layer  of  white  substance,^  succeeded  by  a  lentionlar 
nucleus^  of  gray  substance.  The  latter  is  penetrated  by  the  diverging 
fibres  of  the  cerebral  crus,  giving  to  it  in  section  a  striated  appearance. 
Below  the  fore  part  of  the  lenticular  nucleus  is  a  smaller  accumulation 
of  gray  substance,'  and  to  its  outer  side  is  another  collection." 

On  the  floor  of  each  lateral  ventricle  is  a  remarkable  vascular  append- 
age of  the  pia  mater,  named  the  choroid  plexus.  This  extends  from 
the  foramen  beneath  the  anterior  crura  of  the  fornix  along  the  side  of 
the  latter,  and  descends  to  the  bottom  of  the  middle  horn  of  the  lateral 
ventricle.  It  is  continuous  beneath  the  fornix  with  the  interposed  velum 
of  the  pia  mater,  and  is  separated  from  the  cavity  of  the  lateral  ventricle 
by  its  lining  membrane. 

THIRD   VENTRICLE. 

Beneath  the  fornix  is  the  third  ventriole*^  of  the  brain.  This  is  a 
narrow  triangular  cavity,  with  its  apex  forward  and  its  base  correspond- 
ing with  the  fissure  between  the  posterior  border  of  the  corpus  callosum 


^  Hippocampus  minor;  calcar;  c. 
avis;  unguis;  u.  ayis;  u.  Halleri;  ocrea; 
pes  hippocampi  minor ;  eminentia  minor 
digitata ;  e.  unciformis ;  ocrea ;  colUcu- 
lus. 

»  Foramen  of  Monro ;  f.  Monro! ;  f. 
anterius;  TuWa. 

'PI. :  corpora  striata;  eminentia  stria- 
t8B ;  e.  pjriformes ;  e.  similes  coxis  hu- 
mani ;  e.  lentioulares ;  prominentin  len- 
tiformes;  apices  medulln  oblongata; 
processus  anteriores  medulla  oblonga- 
ta; ganglia  magna  superiora  cerebri: 
g.  cerebralia  anteriora ;  coUiouli  nerTO- 


rum  ethmoidallum;  apices  crurum  me* 
dulla  oblongata. 

*  Caput. 

*  Cauda 

*  Nucleus  caudatus ;  n.  intrayentricu- 
laris. 

^  Capsula  medullaris  nuclei  lentifor- 
mis ;  capsula  externa. 

'  Nucleus  lentiformis;  n.  extraven- 
tricularis. 

*  Nucleus  amygdala. 

><>  Claustrum  ;  nucleus  taniaformis. 
i>  Ventriculus  tertios ;  t.  medius  cere- 
bri. 
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and  the  cinadrigeminal  body.  Its  fore  part  is  cloB^d  by  the  anterior 
descemliug  portion  of  the  corpna  calloBum.  Its  floor  is  formed  in  snc- 
ceasion  irom  before  backward  by  the  optic  commi&gare,  iufoudibalam,' 
mammillary  eminenceB,  posterior  perforated  apace,  and  cerebral  crura. 
Behind  the  tatter  and  beneath  the  qnadrigeniinal  body  it  commnnicatra' 
with  the  fourth  ventricle  by  a  narrow  passage,'  the  sides  of  which  are 
coated  with  gray  aub^itance.'     As   previously  mentioned,  beneatU  th« 

I  «nterior  crura  of  the  fornix  it  opens  on  each  side  into  the  lateral  ven- 

I  iricles. 

At  the  fissure,'  between  the  posterior  border  of  the  corpus  caUognn 
■nd  the  cerebellum,  a  process  of  pia  mater,  the  interpoaed  TeliUD,*if 
introduced  along  the  under  surface  of  the  fornix,  which  forms  the  raalt«d 
roof  of  the  third  ventricle. 

THALAMt. 

The  outer  walls  of  the  third  ventricle  are  formtd  by  a.  targe,  oral 
prominence,  the  thal'amua,'  which  is  supported  on  the  inner  gide  of  the 
diverging  cerebral  crus.  Its  ventricular  surface,  for  the  most  part,  19 
composed  of  white  substance,'  but  on  the  inner  side  exhibits  some  gntr 
substance.  Its  interior  is  composed  of  mingled  white  and  gray  sub- 
stance.* 

In  front  and  to  the  outer  side  the  thalamus  is  separated  from  the  stri- 
ated body  by  a  narrow  semioircDlar  band'°  of  white  substance.  The 
anterior  and  posterior  more  prominent  portions  of  the  thalamus  we 
named  its  tubercles."  Beneath  the  posterior  tubercle  nre  two  conrei 
white  emiueiicea,  the  gemc'nlate  bodies,"  which  give  partial  origin  to 
the  optic  tracts. 


■  Aditus  sd  infundibuluin. 

■  Adilus  ad  Bquicduclum  Sylvii;  ia- 

•  Iler  a  Lerlio  adquarlum  yontriculum; 
aqiifeduclus  Sylvii ;  fisluln  Bitcra;  ren- 
triculua  subler  nalsa  et  teslea ;  traasi- 
tuB  ad  Tentriculum  i|uarlum ;  aquie 
emissorium;  caDklii  medinous;  incile. 
or  cannliB  tuberculorum  ;  c.  corporum 
qaadrigeminorum. 

*  Suhsranlia  feniginoa  superior. 

'  Transverse  fissure  uf  ihe  cerebrum. 

'  Veluin  inlerpasitum  ;  tela  choruidea. 

'  Opiip  (lialnmuB;  pi. :  thaUoii  nerro- 
rum  opiicorum ;  ganglia  magna  inreriora 
oenibri ;  g.  oerebri  media ;  g.  c.  poslioa ; 
protuberantlra  striatal;  eminentiK  mag- 


DEB  cerehri;  oorpor*  si' 
teriora;  e.  s.  pnateriora  interna;  e^- 
ouli  nerToruui  opiicorum ;  capita,  at 
crura  medulla)  oblungalB;  juga  cmruii 
medullarium ;  aeciuiilum  par  tubenula- 
rum  ;   eecunda  sectio  cruruni  medutU- 


'  Stralum  lonale. 

"*  Tienia  Bemioircularis:  I 


tcrminalii: 


circulare  ;  stria  cornea.  In  pari;  Bcta<> 
flabellum,  and  penicilluB. 

"  Tuberculum  Buperiua  antariu*  awl 
(.  a.  posleriuB,  or  pulTinar. 

"  Corpus  geoiculalum  inieraum  and 
c  g.  externum ;  corpora  geniculala. 
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qUADBIOEHINAL    BOOT. 


At  the  back  part  of  the  third  ventricle  ia  sitaated  a  qnadrate,  whit« 
mass,  divided  on  ite  apper  surface  by  a  cnicial  gutter*  into  four  emi- 
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nences,  from  whence  it  derives  the  name  of  qnadri^m'inal  body  or 
bodiea.'  It  extends  obliqnely  from  the  tliaUnii  toward  the  cerebellnm, 
wiU)  which  it  is  connected  by  the  superior  peduncles.     At  the  sides  it  is 


■  Sulcus  longiludiDftlia  et  8.  tr«nBTBr- 
BUB  corporum  qu&drigeniiaomm. 

'  Corpora,  or  tubercula  quidrigemink; 
e.  bigemina;  o.  »nteriore» ;  pro(ub*r»n- 
tiv;  proc«Muan«tifomMettMliriim«t; 
tubercula ;    t.  anttriors  et  poHteriora ; 


promineDtiBa  ;  p.  OTbiculsrei ;  p.  enae- 
phalall ;  nstes  et  testis;  prominentin, 
emiDcnttee,  or  corpora  Buperiom  et  in- 
feriores,  m^ores  et  minorea,  or  nati- 
formeB  et  tcBtlfonnee;  pons  SylTil. 
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attached  to  the  tlialami  aud  geuiculalu  budiea ;  and  hy  mea.aa  of  a  bud' 
of  white  substance  joins  the  back  part  of  the  poua  betweeo  the  crura  iif 
the  cerebrum  and  cerebellum.  Betweeu  it  and  the  posterior  bordtiof 
tbe  corpus  calloaum  tx  the  lissure  through  which  the  ioteqioaed  Teluin  of 
the  pia  mater  is  introduced  along  the  roof  of  the  Uiird  rentridc. 
Beneath  it  is  the  entrance  from  the  latter  to  the  fourth  ventricle. 

PINEAL  GLAND. 

Upon  the  anterior  pair  of  eminences  of  the  quadrigeminal  bodj  tkoc 
reposes  a  small  cone  of  gray  substance,  named  the  pine'sl  ^land.*  It  i* 
remarkable  for  containing  a  qnantitv  of  saud-likc  grains/  having  n«Lrlj 
tiie  same  composition  as  bone  carlh.  From  the  front  of  the  pineal  gland 
H  pair  of  narrow  tracts  of  white  matter,  named  its  pedtm'olea,'  diverge, 
like  the  prongs  of  a  fork,  to  the  inner  sides  of  the  thalami. 

C0MMI8SEREE   OF   TBE  THlItD   VENTRICLE. 

The  anterior  OOm'miBBOre'  appears  as  a  small  transverse  cjlinder  of 
white  eubstaace  at  the  front  part  of  the  third  ventricle,  between  tht 
anterior  crura  of  the  fornix  and  the  descending  portion  of  the  cotpu 
callosum.  It  is  a  cord  of  white  nerve  fibres  extending  through  th« 
lower  part  of  the  .striated  bodies  into  the  cerebral  hemispheres. 

The  middle  commissure"  is  u  rounded  isthmus  of  gray  substance  con- 
necting the  thalami  across  the  centre  of  the  third  ventricle. 

The  posterior  oomniasnre'  is  a  thin  lamina  of  white  sabstance  ex- 
tended between  the  back  part  of  the  thalami,  and  connecting  the  qtudri- 
gemiual  body  with  the  pineal  gland. 


THE  CEREBELLUM. 

The  Cerebel'liun'  forms  about  one-eighth  of  the  bnlk  of  the  hmin. 
and  occupies  the  posterior  fossa;  of  the  cranial  cavity,  beueatb  the  teo- 


>LeiiiDiHUS:  Rilet;  laqueua;  fascicu- 
lus irianguluid  lateralis ;  ribbuD  or 
Beil. 

■  Olandula  plnenlis;  consrium;  pinua; 
penie;  cerebral  epijibjais;  corpus  co- 
noideB;  e.  lurbinalum;  turbo  cerebri; 
Tirgft. 

'Cerebral  aand;  aoervulus  cerebri; 
ODBcrenieiitu  piiiGalia;  sabuloui  matter; 
Irain  Band ;  pineai  sand ;  sabulum  co- 
narii;  lapilli  glandulm  piuoulis. 


'  Peduncuti  conarii ;  atrue,  or  tania 
meduilares;  bkbenula;  reiaa. 

*  ComtniBBura  anierior. 

*  ConiiDigeurA  media ;  0.  Inollil  i  nboT' 
dn  WiiliHii;  uaia  ilialamorum  nemnn 

'  Commisaura  poaierior. 

'  Cerebrum  parvum;  c>  poncnna;  ap- 
pendix »d  cerebrum;  enaraaion;  opon- 
craaiB;  pareDcephalum ;  encephaliuio: 
micrenoepLaium ;  cBCuphalus  opiBthiua: 
litile  brain;  after  bruin. 
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torium,  which  separates  it  from  the  posterior  lobes  of  the  cerebrum. 
Like  the  latter,  it  consists  of  two  lateral  portions,  named  hemispheres,^ 
which  are  separated  behind  and  below  by  a  wide,  deep  groove,  named 
the  valley.* 

The  hemispheres  are  associated  by  an  intermediate  or  jhmdamental 
portion,'  which  is  not  distinctly  evident  above,  but  appears  at  the  bottom 
of  the  valley  as  a  thick,  worm-like  ridge,  whence  it  receives  the  name 
of  the  verm^ifonn  process.^ 

The  superior  cerebellar  surface*  is  moderately  convex,  is  most  prom- 
inent at  its  anterior  portion,'  and  inclines  from  the  median  line  of  nnion^ 
of  the  hemispheres  to  their  lateral  border.  The  lower  and  outer  sur- 
faces' are  prominently  convex. 

The  exterior  of  the  cerebellum  presents  the  same  gray  color  as  that 
of  the  cerebrum,  and  is  divided  by  numerous  fissures'  into  nearly  par- 
allel laminsBy^^  having  a  general  transverse  direction. 

When  the  constitution  of  the  hemispheres  is  examined,  it  is  found 
that  each  consists  of  an  interior  prismoid  trunk^^  of  white  substance, 
from  the  sides  of  which  emanate  about  a  dozen  broad,  thin,  divergent 
laminse  of  the  same  material.  These  divide  into  a  second  series  of 
thinner  laminae,  which  in  many  cases  subdivide.  Around  the  laminar 
divisions  of  white  substance  the  cortical  gray  substance  of  the  cerebellum 
is  folded,  the  intervals  of  the  folds  corresponding  with  fissures  of  the 
cerebellar  surface.  In  consequence  of  this  arrangement,  a  vertical  sec- 
tion of  the  hemispheres  exhibits  an  arborescent  appearance,"  while  a 
transverse  section  simply  presents  a  broad  surface  of  the  medullary 
white  substance  bordered  by  gray  substance. 

The  fundamental  portion  of  the  cerebellum  exhibits  the  same  arrange- 
ment of  structure  as  the  hemispheres,  and  differs  only  in  accordance 
with  the  comparative  size  of  the  part. 

At  the  anterior  extremity  of  the  valley,  the  hemispheres  form  a  pair 
of  rounded  eminences,  including  between  them  a  more  prominent  por- 


1  Hemisphnria  cerebelli ;  pontes  late- 
rales. 

'  Vallis ;  vallecula ;  scissura  cerebelli 
longitudinalis. 

*  Ambitus  Termis;  Termiform  pro- 
cess. 

*  Inferior  Termiform  process;  the 
worm;  yermis  inferior;  protuberantia 
vermiformis;  pyramid  of  Malacame; 
pyramid,  uvula,  and  nodulus. 

^  Superficies  cerebelli  superior. 


*  Culmen ;  monticulus. 
^  Monticulus ;  superior  Termiform  pro- 
cess;   Tennis  superior;     protuberantia 
vermiformis  superior. 

'  Superficies  cerebelli  inferior. 

»  Sulci. 

^^  Gyri ;  convolutions ;  circouTolutions. 

^>  Stratum  meduUare ;  meditullium  la- 
terale. 

"  Arbor  vitsB. 
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tion  of  the  vermiForm  procesa,  which  together,  from  their  resemblance 
in  relative  position,  have  been  named  tonalli'  and  iiTiila.  Above  the 
nd  Beparatcd  from  them  by  a  fissnre'  proceediDg 
Tura  outwardly,  each  hemisphere  presents  the  pneQ- 
so  named  from  its  viciuity  to  the   correspoadlng 


tonsils  ant«riorly,  a 
from  the  cerebellar  c 
mofaa'trlc  lobnle,' 
nerve. 


DBNTATED  BODY. 


Within  the  trunk  of  white  substance  of  each  hemisphere  of  the  cere- 
bellam  there  is  a  plicated  pouch-like  layer*  of  gray  subBtance.  In  »«- 
tion  this  appears  as  an  indented  nucleus  of  white  anbstaoce'  bordered  hj 
gray  substance,  whence  its  name  of  the  dentated  body.'  The  gray  layer 
fg  open  at  its  upper  and  inner  part,  in  which  position  the  nerve  filirea  of 
the  white  substance  gain  admission  to  its  interior  surface. 


At  the  base  of  the  brain,  the  pons  extends  laterally  as  a.  pair  of 
eylindroid  processes  of  white  substance,  diverging  posteriorly,  and  enter- 
ing the  hemispheres  of  the  cerebellum.  These  processes  are  the  enin, 
or  middle  pedun'clei  of  the  cerebellum.'  They  arc  longilndinallv 
striated,  and  consist  of  large  bundles  of  nerve  fibres  proceeding  from 
the  pons  to  the  white  substance  of  the  cerebellar  hemispheres. 

Behind  the  crura  are  situated  the  superior  and  inferior  peduncles  of 
the  cerebellum. 

The  Superior  pedim'oles''  are  two  flattened,  cylindrical,  while  bands, 
ascending  obli(|ue[y  in  a  converging  manner  from  the  interior  white  sub- 
stance of  the  hemispheres  of  the  cerebellum  to  the  quadrigeminal  bodj. 
The  triangular  interval  of  these  peduncles,  and  the  fundamental  poriion 
of  the  cerebellum,  is  closed  by  a  thin  lamina  of  white  matter,  incorrectly 


>  TonsillK  ;  smygditlEG  ;  lobi  meduUio 
oblongatiB;  lobi  iniemi  cerebelli. 

"Sulcus  horiiOOCiilis ;  a.  pprpcndicii- 
laria :  s.  magnua  cerehelli. 

•Lobulioervi'iineuiiingaslrioi:  appeo- 
dices  lobularcs  anteriore*:  flooculi ;  sub- 
peduncular  lobes. 

*  Fascia  ilenUla  cinerea,  or  flinbriata. 

'  Medulla  ccntraliii,  or  cjliari*. 

■  Corpus  deolatum,  denticulatum, 
rhomboiileiim,  ciiiiire,  or  mixlum;  nu- 
cleus dcnlatus,  rhomboidBlis.  lenlicula- 
tuB.  fimbriatua,  or   centralis ;   ganglion 


cilinre;  g.  cercbelli ;  lubslantia  rban- 
boidea. 

'  Crura  cerebclU ;  o.  e.  ad  paaiMn ;  e. 
media;  c.  IftloraUa;  e.  posleriorv;  bn> 
chia  ponlis. 

*  Aniorior  peduncles;  orura.  or  bra- 
cliia  cercbelli  ltd  corpora  quadrigcnina'. 
crura  auperiora ;  c.  anlerinra;  c.  ad- 
Eccndentia;  cammissura  cercbelli  ti 
cerebri;  brachia  coojunctoria.  or  eopu- 
lativa;  processus  cerehelli  ad  t«ate«; 
processus  ad  leslcs;  cnlumnir  TslniUs 
I ;    oblique  interoerebral  com- 
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named  the  valve  of  the  brain.^  This  so-called  yalve  is  attached  at  all 
its  borders,  and  is  situated  over  the  fourth  yentricle.  Upon  its  upper 
surface  a  tongue-like  process'  of  gray  substance,  transversely  ridged,  is 
extended  from  the  cerebellum. 

The  Inferior  peduncles  of  the  oerebellnm,'  smaller  than  the  others, 
are  two  narrow,  white  bands,  which  proceed  from  the  interior  of  the 
hemispheres,  and  descend  to  become  continuous  with  the  restiform  bodies 
of  the  medulla  oblongata. 

THE  PONS. 

• 

The  Fons^  is  a  quadrate  white  body,  situated  back  of  the  middle  of 
the  base  of  the  cerebrum,  and  in  advance  of  the  cerebellum.  It  rests  on 
the  upper  part  of  the  basilar  process  of  the  occipital  bone,  and  the  de- 
cliyity  of  the  sphenoid  bone.  Its  under  surface  is  convex  and  trans- 
versely striated,^  and  its  anterior  and  posterior  borders  are  rounded. 
Along  the  median  line  of  the  under  surface  it  presents  a  shallow  groove,' 
which  accommodates  the  basilar  artery,  and  also  exhibits  small  perfora- 
tions transmitting  branches  of  the  latter. 

The  superficial  or  lower  portion  of  the  pons  is  composed  of  transverse 
nerve  fibres,  which  at  the  sides  diverge  as  the  crura  or  middle  peduncles- 
of  the  cerebellum. 

The  association  of  the  hemispheres  of  the  cerebellum  through  its- 
middle  peduncles  is  the  origin  of  the  name  pons,  signifying  a  bridge, 
though  the  term  is  extended  in  its  application  to  the  deeper  parts,  or 
those  within  the  superficial  portions  of  the  structure.  The  latter,  which 
constitutes  a  transverse  commissure  conjoining  the  hemispheres  of  the 
cerebellum,  depends  on  these  for  its  existence ;  and  therefore  in  birds, 
in  which  the  cerebellar  hemispheres  do  not  exist,  the  transverse  commis- 
sural portion  of  the  pons  is  absent. 


1  ValTula  oerebelli ;  t.  Vieussenii ;  t. 
Willisiana;  t.  cerebri;  t.  magna  cere- 
bri; yelum  meduUare  anterius;  t.  Vieus- 
senii;  t.  inteijectum  cerebelli;  t.  apo- 
physi  Termiformi  obtentum;  lacunar 
Tentriculi  quart!  superior. 

*  Ling^la ;  ling^etta  laminosa. 

*  Pedunculi  cerebelli  sensu  strictiori ; 
crura  cerebelli  ad  meduUam  oblongatam ; 
c.  c.  ad  meduUam  spinalem ;  crura  infe- 
riora;  c.  posteriora. 


^  Pons  Varolii ;  p.  cerebelli ;  nodus 
encephali;  n.  cerebri;  protuberant ia 
annularis;  p.  a.  Willisii;  p.  basilaris; 
annular  protuberance;  processus,  emi- 
nentia,  or  prominentia  annularis ;  tuber 
annulare;  corpus  annulare ;  commissura 
hemisphnriorum  cerebelli ;  c.  oerebelli ; 
mesocephalon;  Varoli*s  bridge;  cerebral 
protuberance. 

'  Sulci  transTersi ;  s.  obliqui ;  s.  mi- 
nores  pontis. 

*  Sulcus  basilaris. 


84 


630 


THE  NERV0D8  SYSTEM. 


From  the  front  of  the  pons,  the  crura  of  the  cerebrum  appear  t« 
emerge,  and  this  is  found  actually  to  be  the  ease  on  remora]  of  Ui« 
BOperlicial  portion  of  the  pons ;  for  witliin  this,  longitudinal  faaciculi  uf 
Gb res,  intermingled  with  gray  matter,  extend  from  Uie  medulla  obloog^ 
npward  to  become  continuous  with  the  cerebral  crura. 

TnB  MEDULLA  OBLONGATA. 

The  Hednl'Ia  oblonga'ta'  i^  the  smallei^t  of  the  four  divjsians  of  thr 
brain,  and  is  a  while,  pyriform  bod;,  situated  in  front  of  tho  cerebellon, 
ftnd  extending  from  the  pons  t6  the  spinal  cord,  with  wliich  it  is  con- 
tinuous. It  is  a  little  over  an  inch  in  length,  and  rests  in  the  groove  of 
,  tiie  basilar  process  of  the  occipital  bone.  It  is  diWded  into  two  latenl 
portions  by  au  anterior  and  a  posterior  median  flisnre.  continnons  below 
with  the  corresponding  fissures  of  the  spinal  cord. 

The  medulla  oblongata  isfurtherdivided  on  each  side  into  the  pyrau- 
idal,  olivary,  and  rcstiform  bodies,  and  the  posterior  pyramids. 

The  Fytam'idal  bodies'  appear  on  each  side  of  tbe  anterior  median 
SEBure  OS  a  club-shaped,  white  mass,  continuous  below  with  tlie  anteriut    ' 
and  lateral  columns  of  the  spinal  cord.     Their  upper  and  thicker  ei- 
tremity  isi  rounded,  and  is  connected  with  the  pons. 

At  the  lower  part  of  the  median  lissure  portions  of  the  white  mb- 
stance  of  the  pyramidal  bodies  cross  from  side  to  side,  prodacing  Iht 
deotusation  of  the  pyiamida.' 

In  structure  the  pyramidal  bodies  arc  three-sided  prismatic  bundles  of 
nerve  fibres,  ascending  from  the  anterior  and  lateral  colnrans  of  the 
spinal  cord  to  the  pons.  The  inner  fibres  ascend  from  the  lateral  colamns 
of  the  cord,  and  cross  to  the  opposite  side,  thus  producing  the  decusH- 
tion  above  mentioned  ;  the  lateral  fibres  ascend  ftom  the  anterior  col- 
umns of  the  spinal  cord  of  the  same  side. 

The  Ol'ivary  bodies'  appear  as  oval,  white  prominences  to  the  outer 
side  of  the  pyramidal  bodies.  They  are  composed  of  white  substance, 
and  contain  a  plicated,  pouch-like  layer  of  gray  substance.     In  section 


1  Bulbusracbiilkun;  cnucki  enreplinii 
communis:  tni?dul1a  rvspiralorin ;  ub- 
long  medulla;  cerebrum  elongatum; 
centrum  litale. 

'  Corpora  pyramidalia;  c.  p.  anteri- 
ora;  c.  p.  inlerna;  emincDtiec  pyriiTuid- 
BtM;  e.  obltiDgn;  e.  mediaiiie  miernu<. 


■  DcuuBsatio  pTramidam;  decuMation 
of  MiBiicbelli. 

'Corpora  obvaria;  cmineittin  olirt- 
lea;  e.  ovalra;  e.  o.  iatcralea;  oliv* ; 
corpora  ovata,  or  Bemiovalia;  fluieoli, 
or  ruaoiculi  ovales. 
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the  latter  gives  the  central  mass  of  the  olivary  bodies  the  appearance  of 
an  indented  oval  nucleus,  whence  its  name  of  the  dentated  body.  An 
additional  small  accumulation  of  gray  substance  within  the  olivary 
bodies,  distinct  from  the  former,  is  named  the  acoeMory  olivary  nucleus. 
The  white  substance  of  the  olivary  bodies  is  continuous  with  that  of 
the  anterior  columns  of  the  spinal  cord,  and  forms  a  fasciculus,  which 
may  be  traced  through  the  pons  to  the  crura  of  the  cerebrum  and  the 
quadrigeminal  body. 

The  Bes'tifonn  bodies,^  situated  to  the  outer  side,  posteriorly,  of  the 
olivary  bodies,  ascend  from  the  spinal  cord  in  a  divergent  manner,  and 
become  continuous  with  the  inferior  peduncles  of  the  cerebellum.  They 
are  composed  of  white  substance  continuous  with  that  of  the  spinal 
cord,  and  contain  some  gray  substance'  continuous  with  the  posterior 
horns  of  the  latter. 

The  Posterior  pyramids'  are  situated  behind  the  preceding  bodies,  on 
each  side  of  the  posterior  median  fissure,  and  diverge  at  the  sides  of  the 
fourth  ventricle.  They  consist  of  two  narrow  fasciculi  of  white  sub- 
stance, continuous  with  the  posterior  median  columns  of  the  spinal  cord, 
and  appear  to  merge  in  the  inferior  peduncles  of  the  cerebellum. 

At  the  sides  of  the  medulla  oblongata,  below  the  olivary  bodies,  or 
cTen  crossing  their  lower  part,  there  usually  exist  some  arching  fibres 
connecting  the  pyramidal  and  restiform  bodies,  and  named  arcifbrm 
fibres.^  Other  fibres  also  pass  transversely  from  before  backward,  within 
the  median  fissures  of  the  medulla  oblongata,  and  are  named  septal 
fibres.  • 

FOURTH  VENTRICLE. 

The  triangular  space  included  between  the  medulla  oblongata  and 
pons  in  front,  and  the  cerebellum  behind,  is  called  the  fourth  ventricle.^ 


*  Corpora  restiformia ;    pjramides  *  Fasciculi  graciles. 

latcrales ;    fasdculi,   or  funiculi  pyra-  *  FibrsB  transyersed  arciformes ;  stra- 

midales;  fasciculi  laterales  et  cuneati;  turn  lonale  medullae  oblongatse;  ponti- 

corpora  pyramidalia   posteriora;    pro-  cuius. 

cessus  a  cerebelll  ad  medullam  oblonga-  ^  Ventriculus  quartus ;  t.  Arantii ;  y. 

turn;  peduncles  of  the  medulla  oblongata;  calami-scriptorii ;    y.  rhomboidalis ;    y. 

inferior  peduncles  of  the  cerebellum.  cerebelli ;  ventricle  of  the  cerebellum. 

'  Nucleus,  or  corpus  cinereus;   par- 
tially the  tubercula  cinerea  of  Rolando. 
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It  commanicateH,  l>y  a  narrow  possag^e'  ascending  Iwnoalh  the  qnaJri- 
gcmiiial  body,  with  the  third  ventricle,  aud  ix  lined  vrith  a  delicate  eeroas 
membrane,  continnoua  with  that  of  the  laller  cavity,  and  opening  below 
into  the  Kobarachnoid  apace  of  the  spinal  cord. 

The  posterior  sloping  roof  of  the  fourth  Tentricle  is  formed  by  tbe 
superior  pedunclea  of  the  cerebellum,  and  tbe  intervening  "ral^e"  of 
the  brain.  Its  sides,  posteriorly,  arc  formed  by  the  inferior  peduncles 
of  the  cerebellum. 

Ttie  anterior  part,  or  floor  of  the  fourth  ventricle,'  is  formed  by  ibe 
back  of  the  medulla  oblongata  and  pons.  It  is  lozenge  shaped  in  out- 
line, aud  is  bounded  laterally  above  by  the  superior  peduncles  of  the 
cerebellum;  below  by  the  inferior  peduncles,  the  restiform  bodies,  and 
posterior  pyramids.  The  sides  of  the  floor  incline  to  tbe  pMterior  me- 
ditn  fiHore,*  which  is  continuous  below  with  that  of  tbe  spinal  cord,  and 
becomes  obsolete  above. 

The  surface  of  the  floor  is  rendered  uneven  liy  several  slight  coutck 
eminences,'  and  is  invested  with  a  layer  of  gray  substance^  continaons 
with  that  of  the  spinal  cord.  On  each  side  it  is  crossed  by  a  series  of 
transverse  white  lines*  which  are  connected  with  tbe  origin  of  tbe  andil- 
ory  nerves. 

At  the  lower  angle'  of  the  floor  is  a  small  pit,'  which  is  tbe  apper  ex- 
tremity of  a  canal*  existing  during  fiplal  life  along  tbe  centre  of  the 
spinal  cord. 

The  lower  portion  of  the  fourth  ventricle  is  closed  by  the  arachnoid 
membrane,  but,  as  previously  iudicated,  it  communicates  with  the  sub- 
arachnoid space  of  the  spinal  cord. 


'  Meatus  conjunctoriun  vmtriculi 
i)u>rti  et  lertiimedii:  R([usBducluBS;lvli: 
iter  e  lertio  bcI  ijuartam  vinCriculam. 

'  Sinus.  foTes,  fuBsa,  or  cmilns  rhoni- 
hoidalia;  acrobs,  or  Totcb  Tcnlriouli 
quarti;   area,   or   Ntmioanalia   medulln 

■Sulcus,  or  Sasura  longiiudinalis ;  b. 
or  f.  meilius  foisie  rhomboid  alia. 

•These  compriBe  — 1,  (he  emineniiio 
lereles,  Bcuiilercles.  perpendieulares,  ar 
loDgiludinnleK  ;  funiculi,  or  fasciculi  (e- 
retes,  or  the  corpora  Icretia;  2,  the  emi- 


^enliiD  cuneiformes  cineresv;   aUe  cint- 
ren.  or  folia  ciucrea  Unreolntn. 

^  CompriBing  tlie  substanlm  oincna 
ochraaea;  locus  ciaereuB,  or  cicnileiu. 
or  substantia  forruginta ;  and  lh«  tud- 


''  Calamus  scriplorius. 
"  VentriculiiB  Aranlii. 
*  Canalifl  medullis  spinalis. 
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THE  SPINAL  CORD. 

The  Spinal  oord,*  the  centre  of  excito-motor  impulses,  with  its  mem- 
branes, occupies  the  yertebral  canal.  It  is  continuous  with  the  medulla 
oblongata,  and  extends  from  the  occipital  foramen  to  the  lower  part  of 
the  first  lumbar  vertebra. 

In  the  embryo  the  spinal  cord  corresponds  in  length  with  the  verte- 
bral column,  but  subsequent  to  the  third  month  the  latter  grows  more 
rapidly  than  the  former,  so  that  at  birth  the  cord  extends  only  as  far  as 
the  third  lumbar  vertebra. 

The  length  of  the  spinal  cord  of  the  adult  is  from  fifteen  to  eighteen 
inches,  and  its  weight  about  an  ounce  and  a  half  avoirdupois.  In  gen- 
eral form  it  is  cylindrical,  compressed  from  before  backward,  and  it  varies 
in  diameter  in  different  positions.  In  the  region  of  the  neck  it  presents 
the  cervical  enlargement'  extending  from  about  the  third  cervical  to 
the  first  dorsal  vertebra.  Below  this  position  it  is  of  nearly  uniform 
diameter,  until  it  forms  the  lumbar  enlargement,'  which  is  opposite  the 
last  dorsal  vertebra,  and  subsequently  it  tapers  to  a  conical  point.^ 

The  cervical  and  lumbar  enlargements  correspond  with  the  large  nerves 
connected  with  these  portions  of  the  spinal  cord.  Where  other  nerves 
emanate  from  the  latter,  it  exhibits  slight  enlargements,  which  give  to 
the  sides  of  the  cord  a  somewhat  undulating  appearance. 

Exteriorly  the  spinal  cord  is  composed  of  white  nerve  substance ;  in- 
teriorly, of  gray  substance — the  former  being  the  more  abundant,  espe- 
cially in  the  cervical  region. 

In  front  and  behind,  the  spinal  cord  is  divided  by  fissures  into  lateral 
symmetrical  halves. 

The  anterior  median  flssnre'  penetrates  about  one-third  the  thickness 
of  the  cord,  but  becomes  deeper  toward  its  lower  extremity.  The  white 
substance  at  its  bottom  associating  the  two  sides  of  the  cord  is  named 
the  anterior  or  white  oommissore.* 

The  pofterior  median  fissure,^  narrower,  and  for  the  most  part  deeper 
than  the  anterior,  becomes  shallower  toward  its  lower  end. 


^  Medulla  spinalis ;  spinal  marrow ; 
corda  spinalis;  medulla  dorsalis;  m. 
spinaa;  caudex  dorsalis;  funiculus  spi- 
nalis ;  cerebrum  longum,  or  oblongpim ; 
nucha;  myelus;  myelon;  notomyelus; 
rhacites :  rhachetrum ;  processus  rachi- 
dianus ;  funis  argenteus ;  sacra  fistula ; 
vertebral  marrow. 

>  Intumescentia  cenricalis. 


*  Intumescentia  lumbaris,  or  cruralis. 

*  Conus  meduUaris ;  c.  terminalis  me- 
dullse  spinalis. 

^  Fissura  longitudinalis  anterior,  or 
mediana. 

*  Commissura  anterior. 

^  Fissura  longitudinalis  posterior;  sul- 
cus longitudinalis  medianus;  fis.  long, 
post,  superior  et  inferior. 
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From  each  side  of  the  cord,  the  epinal 

Fii).  331. 


B  ori^nate  by  a  eeries  uf 
•  and  posterior  roots,  Ihe 
■altachmcDts  of  which  give  rise  W 
Eliglit  furrows  named  the  anterior 
and  poaterior  lateral  fiunna'  Of 
these  the  posterior  is  the  more  evi- 
dent from  the  gray  substance  of  tiie 
iut«rior  of  the  cord  extending  to 
its  bottom,  80  as  to  isolate  the 
white  BubBtanco  of  Ihe  posterior 
part  of  tlie  cord  from  the  antero- 
lateral part. 

The  fissures  of  the  spinal  conl 
hove  led  to  its  division  into  eol- 
amns.  The  portions  included  be- 
tween the  anterior  median  fissure 
and  the  a ntero- lateral  fissures  con- 
stitute the  anterior  cdIdiudi;' 
those  at  Ihe  sides  between  the  lal- 
""*■  eral   fissures  or  the  roots   of  tbe 

spinal  nerves  are  the  lateral  colnmni;'  and  those  between  the  posterior 
median  and  postero -lateral  fisEurcs  are  the  posterior  oolnmiu.*  Id  coo- 
sequence  of  the  feebij-marked  character  of  the  an  tcro- lateral  fissures, 
the  anterior  and  lateral  portions  of  the  cord  are  usually  referred  to  under 
the  name  of  the  antero-lateral  columns. 

At  the  upper  part  of  the  cord,  a  pair  of  narrow,  white  tracts  are  nb- 
servcd  separated  hy  the  posterior  median  fissure.  These  are  named  llie 
posterior  median  colamns,"  and  are  continuous  with  the  posterior  pjn- 
mids  of  the  medulla  oblongata. 

In  a  transverse  section  of  the  spinal  cord,  the  gray  sabstance  is  noticed 
to  be  arranged  in  the  form  of  two  irregular  crescentoid  bars,  situated 
one  on  each  side,  with  their  convexities  conjoined  by  a  transverse  l«r. 
Tlie  extremities  of  the  crescentoid  bars  arc  called  horns,*  and  the  inter- 
vening transverse  bar  is  the  posterior  or  jray  oonunissure.' 
The  anterior  horns*  are  short,  broad,  and  obtuse,  and  are  inclosed 
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*  Funiculi  posteriora. 

*  Faaoiculi  grMiI«a. 

■  Comua;  crun. 


'  Commlaaura  einereL  It«  oeoMl 
purtiuD  is  tbe  nucleus  cinoreui ;  ccninta 
cinereum;  commiuara  gelUinoM  i  Mib- 
stantia  grieea  ceDtrftlis;  grmj  Mlitral 
nucleus;  gelatinous  c 
graj  con 

■  Cornua  »nieriort. 


IS  central  cor^^^l 
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within  the  antero-lateral  colamns  of  the  cord.  The  potterior  homi^  are 
longer  and  narrower,  and  are  capped  at  the  extremity  bj  a  more  trans* 
Incent  portion  of  the  gray  substaigie,  called  the  gelatinoid  substance.' 
They  separate  the  antero-lateral  from  the  posterior  colamns,  and  reach 
the  bottom  of  the  postero-lateral  fissures. 

Toward  the  lower  extremity  of  the  spinal  cord,  the  crescentoid  appear- 
ance of  the  lateral  bars  of  gray  substance  becomes  indistinct,  and  the 
relative  quantity  of  the  white  substance  is  diminished. 

MEMBRANES  OF  THE  BRAIN  AND  SPINAL  CORD. 

THE  PIA  MATER. 


The  Pia  mater'  is  a  delicate  fibro-vascular  membrane  closely  investing 
the  brain  and  spinal  cord,  contributing  to  sustain  their  structure,  and 
serving  as  a  point  of  departure  and  termination  to  their  numerous  capil- 
lary blood-vessels. 

PIA   MATER   OF  THE   BRAIN. 

The  branches  of  the  internal  carotid  and  vertebral  arteries  destined  to 
supply  the  brain  with  blood,  by  frequent  anastomosis  form  upon  its  sur- 
face an  intricate  net-work.  This  vascular  net,  in  conjunction  with 
numerous  veins,  and  strengthened  with  delicate,  interlacing  bundles  of 
fibrous  tissue,  constitutes  the  pia  mater  of  the  brain.  Processes  of  the 
membrane  extend  into  all  the  fissures  of  the  brain,  and  its  vessels  supply 
and  return  the  blood  of  the  capillaries  of  the  latter.  When  the  pia 
mater  is  detached,  the  torn  capillaries  from  the  brain  give  its  inner  sur- 
face a  flocculent  appearance. 

A  process  of  the  pia  mater,  named  the  interposed  velum/  dips  from 
between  the  cerebrum  and  cerebellum,  beneath  the  posterior  border  of 
the  corpus  callosum,  and  above  the  quadrigeminal  body,  into  the  third 
ventricle.  The  velum  extends  along  the  under  surface  of  the  fornix,  and 
has  the  same  form.  In  the  median  line  it  incloses  the  two  ventricular 
veins,  which  lie  parallel  to  each  other,  and  end  in  a  short  trunk*  which 
opens  into  the  straight  sinus  of  the  dura  mater. 

On  each  side  the  velum  projects  beyond  the  lateral  borders  of  the  for- 


1  Cornua  posteriora.  inner  lamina  of  the  meninges ;  tunica 

'  Substantia  cinerea  gelatinosa.  cerebri  et  medullse  spinalis  propria. 

*  Pia  meninx;  mollis,  or  tenuis  mater;  *  Velum  interpositum,  triaogulare,  or 

tunica,  or  meninx  interior,  yasculosa,  or  choroides ;   tela  choroidea ;  t.  o.  supe- 

choroides ;  membrana  Tasculosa  cerebri ;  rior;    plexus  choroideus  medius;   rete 

m.  cerebri   tenuis,  mollis,  or  propria;  mirabile;  r.  choroideum. 

^  Vena  Qaleni. 
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Dix,  and  forms  the  choroid  plexoifls  of  the  lateral  Teatrides.'  These 
plexuses  are  two  remarkable  rawular  ap^vendBpes,  which  resemble  in  *p- 
pearaoce  piet;ea  of  knotted  red  vovted  cord.  They  extend  from  the 
forniucD  beneath  the  anterior  crura  of  tlie  fornix,  along  tJie  floor  of  the 
lateral  veutricles  at  the  side  of  the  latter,  and  descend  to  the  bottom  of 
Ihe  middle  horns  of  the  ventricles.  Nnrruw  at  their  commeiicement, 
they  increase  in  bulk  until  they  reach  the  middle  horns  of  the  loterml 
ventricles,  and  then  decrease  to  their  termination.  In  atructnre  the  cho- 
roid plexuses  consist  of  portions  of  the  interposed  velum,  furnished  with 
many  villous  processes,  and  containing  tortuous  blood-vessels.  The 
villons  processes,  in  an  advanced  period  of  life,  are  frequently  found 
more  or  less  dilated  into  spherical  bodies,  from  the  size  of  a  pin-head  to 
that  of  a  pea,  aud  have  been  mistaken  for  hydatid  parasites. 

On  the  under  surface  of  the  interposed  velum  are  situated  the  choroid 
plexuses  of  the  third  ventricle."  These  are  two  narrow,  vascnlar  ap- 
pendages, extending  from  those  of  the  lateral  ventricles  backward  along 
the  course  of  the  ventricular  veins. 

Tiie  choroid  plezniei  of  the  fourth  ventricle*  extend  from  the  pneo- 
mogastric  lobule  of  the  cerebellum,  join  each  other  across  the  vermifona 
process,  and  are  prolonged  a  short  distance  along  the  sides  of  the  latter. 

Connected  with  the  pia  mater  at  the  borders  of  the  great  longitndinal 
fissure,  there  is  found  a  variable  number  of  coarse,  rounded  granoles, 
called  Paochio'niftu  hodiea.*  These  are  u^^ually  collected  in  groups,  and 
fVequently  protrude  through  openings  of  the  dura  mater  into  the  loogi- 
tudinal  sinus.  The  openings  just  indicated  appear  to  result  from  pres- 
sure of  the  Facchionian  bodies,  and  absorption  of  the  coDtlgnona  qsm- 
ous  wall  of  the  cranium  is  also  occasionally  produced  by  them.  They 
were  formerly  supposed  to  be  glandular  in  character,  but  as  they  do  nol 
exist  at  birth,  they  are  perhaps  to  be  viewed  as  a  pathological  prodnc- 
tion,  notwithstanding  their  frequency. 

prA    MATKR   DP  THE    SPINAL   OORD. 

The  pia  mater  of  the  spinal  cord  has  fewer  vessels  and  more 
flhroQR  tissue  entering  into  its  composition  than  that  of  iLe  brain, 
and  therefore  appears  denser,  stronger,  and  less  vascular.  Thin  pro- 
cesses of  the  membrane  dip  into  the  anterior  and  posterior  median 


'  I'leKus  choraideu 


■.  Uteraliadpileret 


ohoroidea:  p.  '  I'lexuB  aboi 


p.  gland  uli 

'  PieiuB  cboroidei 


ulariH ;   p.  relefarmw : 
TRTinea  cerebri;    retin 


ilricnU  qnartJu 


I  venlriouli  lertii. 


'  GUndula!  PoccUianii;  glanda  uf  Pw- 
cliioni:  glauilulge  durn  malrU;  g.  il 
meningis:     lubercala    parvK:    SOT] 
glnndiformiii :  cerebral  grauulkliani 
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fissures.  In  front  it  exhibits  a  longitudinal  fibrous  band,'  and  on  each 
side,  between  the  roots  of  the  spinalj|rve8,  it  forms  the  dentieulate  liga- 
ment' This  is  a  projecting  fibro^lrnband  deeply  toothed  in  a  saw-like 
manner  at  its  outer  part,  the  points  of  the  dentations  being  attached  to 
the  dura  mater  in  the  intervals  of  the  spinal  nerves. 

From  the  lower  end  of  the  spinal  cord  the  pia  mater  is  continued,  as 
a  partially  hollow,  thread-like  prolongation,'  to  the  termination  of  the 
Tertebral  canal,  where  it  is  attached  to  the  dura  mater.  The  hollow  of 
the  prolongation  is  apparently  occupied  by  a  continuation  of  the  gray 
substance  of  the  spinal  cord. 

THE  EPENDYMA. 

The  Epen'dyma^  is  the  delicate,  transparent,  serous  membrane,  lining 
the  ventricles  of  the  brain  and  the  central  canal  of  the  spinal  cord  of 
the  embryo.  At  birth  its  epithelium  consists  of  ciliated  cells,  but  at  a 
later  period  the  cilia  are  obliterated. 

THE  DURA  MATER 

The  Dura  mater/  the  exterior  investment  of  the  brain  and  spinal 
cord,  is  a  dense,  strong,  inextensible  bluish-white  membrane,  composed 
of  an  intertexture  of  bundles  of  fibrous  tissue. 

DURA   MATER  OF  THE   BRAIN.' 

This  consists  of  two  intimately  adherent  layers,  of  which  the  outer 
corresponds  with  the  periosteum  in  other  parts  of  the  skeleton,  while  the 
inner  alone  corresponds  with  the  spinal  dura  mater.  The  adhesion  of 
the  dura  mater  to  the  inner  surface  of  the  cranium  depends  on  the  many 
minute  blood-vessels  and  fibrous  processes  passing  between  the  two. 
The  connection  is  closest  along  the  sutures,  and  at  the  borders  of  the 
foramina,  and  is  especially  well  marked  at  the  base  of  the  cranium. 

The  inner  layer  of  the  dura  mater  has  a  smooth  internal  surface  closely 
invested  by  the  arachnoid  membrane.  Between  the  cerebrum  and  cere- 
bellum and  their  hemispheres  it  sends  strong  partitions  which  contribute 
to  sustain  the  mass  of  the  brain. 

^  Linea  splendens  Halleri.  ^  Dura  meninx;  meninx  exterior;  m. 

'  Ligamen turn  dent iculatum ;  1.  serra-  sclera;    m.   dermatodes;    m.   pacheia; 

turn ;  I.  dentatum ;  membrana  dentata.  crassa  meninx ;  cuticularis  membrana ; 

'  Fibrum  terminale ;  neryus  impar.  membrana  externa ;  m.  dura ;  m.  fibrosa. 

*  Endyma,  or  indumentum  rentriculo-  '  Dura  mater  cerebri ;    d.  m.  sensu 

rum.  strictiori;  d.  membrana  cerebrum  am- 

biens. 
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The  Cer'ebral  falx,'  one  of  the  partitions  jnst  iodicat^d,  occupies  the 
great  lonptndinftl  fisKure,  and  sooarates  the  hemispheres  of  tlie  cere- 
bram.  CommenciDg  at  the  elhmOWll  cieal,  to  which  it  tightJy  adheres, 
it  extends  along  the  coarse  of  the  saperior  longUadinal  Binas,  gradnallj 
increasing  in  breadth  until  it  joins  the  tcntoriani.  It  ia  thus  shaped 
tike  a  Bieklc,  from  whence  its  name  Is  derived. 

The  Cerebel'lar  blx'  is  a  thicic  fold  of  the  dnra  mater  occupying  the 
valley,  and  separating  the  hemitipheres  of  the  curebellum.  It  extends 
from  the  tentorium  downward  to  the  occipital  foramen. 

The  lento'rinm*  is  a  broad  partition  of  the  dura  mater  separating  the 
cerebrum  from  the  cerebellum.  It  is  continuous  along  its  median  line 
with  the  cerebral  falx,  from  which  it  inclines  on  each  side  downward, 
outward,  and  backward.  It  is  attached  along  the  horizontal  limbs  of 
&e  occipital  cross,  and  the  superior  border  of  the  petrous  portion  of 
Mie  temporal  bones,  extending  to  the  posterior  cliuoid  processes.  Its 
Inner  border  includeH  a  large  oval  space'  through  which  the  cerebnl 
crura  diverge  from  the  pons  to  the  hemispheres  of  the  cerebrum. 

Through  separation  of  the  layers  of  the  dura  mater  in  certain  po> 
sitions,  channels  are  formed  named  tliu  Binuses  of  the  dura  mater. 
These  perform  the  office  of  veins,  and  are  lined  with  a  conlinuatiou  of 
the  ordinary  epithelium  of  blood-vessels.  In  them  terminate  the  veiu* 
of  the  pia  mater,  which  return  the  blood  from  the  capillary  resseb  of 
the  brain. 

The  superior  longitndiual,  straight,  and  lateral  sinuses  are  three  sided, 
trom  their  occupying  the  angnlar  intervals  along  the  lines  of  departure 
of  the  cerebral  falx  and  tentorium.  The  remain^g  sinuses,  smaller  thiD 
those  jnst  mentioned,  are  generally  cylindroid,  and  occupy  the  base  of 
the  cranial  cavity.  A  description  of  the  course  of  the  sinuses  of  thf 
dura  mater  is  given  in  the  account  of  the  venous  system,  page  409. 

The  meningeal  arteries  of  the  dura  mater,  which  give  rise  to  the  ar- 
borescent channels  on  the  interior  Burface  of  the  cranium,  not  only  sup- 
ply the  membrane,  but  are  also  destined  to  supply  the  bones  of  the 
latter. 


'  Foil  cerebri,  m^or.  or  magna;  pro- 
oeiaus  ralciforniia  cerebri ;  Hcptuiu,  or 
mediaBlinum  cerebri;  Tsrtical  auperior 
longiludinBl  proceM. 

'Falx  corebelli;  f.  iniDor:  procesBUB 
fklciformis  cerebelli ;  neptum  cerebeiti : 
a.  purrum  occipilsle;  median  septum  of 
the  aerebellutn. 


V 


'  T.  cerebelli ;  I  oerebello  super  M- 
tcnsilm,'  tentsculUDi  cerebelli;  Mptum 
cnccphsli ;  dinphrigma  cerebri;  iatM^ 
Boplu  Loriiantnlia  Pacchioni;  p 
IruDBTeraua :   Utcrol   prmenes; 
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In  the  passage  of  vessels  and  nerves  through  foramina  at  the  base  of 
the  cranium,  the  dara  mater  becomes  continnons  with  their  fibrous 
sheaths.  f 

DURA  MATER  OF  THE  SPINAL  CORD.^ 

This  corresponds  alone  with  the  internal  layer  of  the  dura  mater  of 
the  brain,  with  which  it  is  continuoas  through  the  occipital  foramen. 
Firmly  attached  to  the  border  of  the  latter,  the  spinal  dura  mater  ex- 
tends to  the  end  of  the  vertebral  canal,  and  forms  a  loose  sheath  for  the 
spinal  cord  and  its  nerves.  It  is  unattached  to  the  periosteum  of  the 
vertebral  canal,  except  at  the  occipital  foramen,  the  interval  of  the  two 
membranous  layers  being  occupied  by  the  intra-spinal  plexus  of  veins, 
together  with  some  loose  areolar  and  adipose  tissue. 

Opposite  the  intervertebral  foramina  the  dura  mater  is  pierced  sepa- 
rately by  the  roots  of  the  spinal  nerves,  but  prolongations  of  the  mem- 
brane extend  as  sheaths  of  the  latter  and  become  firmly  attached  to  the 
periosteum  bordering  the  intervertebral  foramina. 

THE  ARACHNOID  MEMBRANE. 

The  Arach'noid  membrane'  is  a  delicate,  transparent,  and  colorless, 
serous  tunic,  intervening  between  the  pia  mater  and  the  dura  mater.  Its 
reflected  portion  adheres  closely  to  the  internal  surface  of  the  latter 
membrane ;  while'  its  investing  portion  is  connected  with  the  pia  mater 
without  dipping  into  any  of  the  fissures  or  depressions  of  the  brain  and 
spinal  cord,  except  those  which  receive  the  cerebral  falx,  the  cerebellar 
falx,  and  the  tentorium. 

The  arachnoid  membrane  is  especially  remarkable  among  serous  mem- 
branes from  its  loose  attachment  to  the  structure  beneath.  Being  con- 
nected with  the  pia  mater  by  scattered  bands  of  fibrous  tissue  and 
blood-vessels,  an  interval  is  left  between  the  two  membranes,  called  the 
fnbarach'noid  space.  This  varies  in  extent  in  different  positions,  but 
is  most  capacious  along  the  middle  part  of  the  base  of  the  brain,  at  the 
bottom  of  the  superior  longitudinal  fissure,  and  on  the  spinal  cord. 

A  serous  fluid,  the  oer'ebro-spiiial  liquid,  amounting  to  several 
ounces,  occupies  both  the  cavity  of  the  arachnoid  membrane  and  the 
subarachnoid  space. 

The  bottom  of  the  fourth  ventricle  is  closed  by  the  arachnoid  mem- 
brane, but  the  cavity  of  the  former  communicates  with  the  subarachnoid 
space. 

>  Dura  mater  spinalis ;  pars  spinalis  duree  matris. 

'  Membrana,  or  tunica  arachnoidea;  m.  media;  t.  muoosa;  t.  serosa;  t.  aranea; 
t.  crystaUina ;  meninx  media ;  m.  serosa ;  meningion. 
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The  roots  of  the  cerebro-spinal  nerves  are  loosely  inTBsted  with  tnbu- 
IftT  sheaths  of  the  arochuoid  membrane,  csteodiiig  from  the  pia  mnter  to 
Iheir  exit  through  the  dura  mater.     • 

THE  NERTES  OP  THE  BRAIN.  OH  THE  CEREBRAL  NERVES. 

The  Keim  of  the  Brain,  nsD&lly  called  the  Cerebral  nervei.'  eonsLAt 
of  twelve  pairs,'  aud  are  either  named  nnmerically  from  before  backward, 
or  from  their  fuoction,  destination,  or  other  special  character. 

THE  OLFACTORY,  OR  FIRST  PAIR  OF  NERVES. 

The  Olfac'tory  nerrei*  are  situated  beneath  the  anterior  cerebral 
lobes,  and  appear  rather  as  appendages  of  the  brain  than  as  true  nervea. 
They  are  small  in  compariflou  with  those  of  most  lower  mammals,  in 
accordance  with  the  less  acute  sense  of  smell  in  man.  They  occupy  a 
groove  a  short  distance  from  the  longitudinal  fissure,  and  rest  in  the 
ethmoidal  gutters. 

Each  nerve  is  a  clnb-shaped  body,  with  a  three-sided  handle  or  ped- 
icle, and  an  oval  head  or  bnlb. 

The  pedicle  of  the  olfactory  nerve  is  composed  of  white  substance  or 
nerve  fibres  below,  and  of  gray  substance  above.  The  nerve  fibres  orig- 
inate by  a  pair  of  roots'  converging  from  the  sides  of  the  anterior  per- 
forated space  at  the  inner  part  of  the  Sylvian  fissare  ;  the  gray  substsDce 
communicates  by  a  single  root'  with  the  space  jnst  mentioned. 

The  bnlb'  forms  the  free  extremity  of  the  olfactory  nerve  anleriorly. 
It  is  oval,  soft,  and  composed  of  gray  Bubstance.  From  it  emanate 
many  branches,'  which  descend  through  the  foramina  of  the  cribriform 
plate  of  the  ethmoid  bone  to  be  distributed  to  the  mncons  membrane  of 
the  upper  part  of  the  nose. 


■  Craninl.  or  encephalic  nerrca, 

'  Nine  pairs  of  Willis, 

'  Nerri  olfnotorii ;  n.  odornlorii;  pro* 
cesaua  msmmillBrea;  p,  m,  eervbri  od 
imres :  p,  papillnres :  camnculie  miin- 
millares ;  ellimoiilEil  neriei  :  par  pTimuin 
nervonini  cerebri  ;  first  piiir  of  encepha- 


•  Radix 


-9  of  smelling,  or  olfu- 


ir  tonga,  ani)  radii 


'  Kndix  media,  grisea,  or  superior. 
•  BulhuB  olfactoHua  ;  b.  cinvTvDs;  ol- 

fscloi'j  liibprcle  or  lobe. 

T  SerTi  olfaelorii;  rami  hulbi. 
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THE  OmC,  OR  SECOND  PAIR  OF  NERVES. 

The  Optic  nerveii'  among  tiie  lugeet  of  those  of  the  brain,  originate 
each  in  a  white  band,  named  the  optio  traot.'  This  starts  from  the 
qoadrigeminal  and  geniculate  bodies,  winds  around  the  outer  side  of  the 
cms  of  the  cerebrum,  and  conrerges  to  join  that  of  the  opposite  side  iu 
f^ont  of  the  base  of  the  infuadibuium.  The  conjunction  of  the  tracts 
forms  the  optic  oommiuiire,'  from  which  the  optio  uorrei  diverge  to 
pass  throngh  the  optic  foramina  into  the  orbits.  The  optic  tracts  and 
commissure  thronghout  their  course  intimately  adhere  to  the  contiguons 
stmctures  of  the  brain,  from  which  thej  receive  additional  nerve  fibres. 

In  the  optic  commissure  some  of  the  nerve  fibres  cross  from  one  side 
to  the  other,  or  decussate;  another  set  proceed  directly  f^om  the  optic 
tracts  to  the  corresponding  nerves ;  a  third  aeries,  in  the  form  of  loops, 
appear  to  associate  the  tracts  together ;  and  a  fourth  series,  in  the  same 
manner,  conjoin  the  two  nerves  independently  of  the  tracts. 

The  optic  nerves  are  those  of  vision,  and  terminate  in  the  retina  of 
the  eyeball. 

THE  OCULO-MOTOB.  OB  THIRD  PAIR  OP  NERVES. 
The  Oo'nlo-inotor  nervw*  ap-  Fm.  882. 

pear  at  the  surface  of  the  brain, 
springing  from  the  inner  side  of  the 
cerebral  crnra,  just  in  advance  of 
the  pons.     Their  nerve  fibres  are 
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traceable  to  the  gray  subetance  in  the  interior  of  the  crura  of  the  cer- 
ebrum and  the  pons. 

■  Karri  opUoi ;  n.visorii;  p4r  ■ecun-  'Nerriocula-motorM;  n.  tootoreBOOU- 
dum,  oplioum,  or  TiBorlum;  ooulut  lorum;  n.  oouIktm  oommunea ;  n.  opb- 
nervM ;  nerrai  of  ligbl  or  Tieioo.                 (baliniol  ezUnii ;  common  ooulo-nnsen- 

>  TrtctUB  opticus.  lunerTei;  p>r  tertlDm. 

■  CtiiMmk,   or  a 
opUconim. 
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Passing  obliquely  forwanl  and  outward,  the  ocnlo-motor  nerve  pierces 
I  tbe  dura  mater  in  front  of  the  posterior  clinoid  process,  and,  after  trsTen- 
iDg  tlie  outer  wall  of  the  cavernous  sinns,  it  divides  into  two  braociiei, 
which  enter  the  orbit  tJirough  the  sphenoidal  foramen. 

Of  the  two  branches,  the  upper  and  smaller  is  distribotei]  to  the  pal- 
pebral elevator  and  superior  straight  muscles ;  while  the  lower  one  np- 
plies  the  iuternal  and  inferior  straight  and  tbe  inferior  obliqne  miuclci; 
ud  is  connected  by  a  short  branch'  with  the  ophthalmic  gangJioB. 

The  name  of  the  oi'ulo-motor  nerre  indicates  its  function. 

THE  PATHETIC,  OR  FO0BTH  PAIR  OF  NERVES. 

The  Patbet'io  nerrea,'  the  smallest  of  those  connected  with  the 
brain,  start  from  the  upper  part  of  the  "  valve  of  the  brain,"  immediatelj 
behind  the  quadrigeiuinal  body.  Their  libres  are  traceable  to  the  gnj 
aobstance  of  the  pons  and  the  floor  of  the  fourth  ventricle. 

Each  pathetic  nerve  appears  like  a  white  thread  winding  around  lie 
onter  side  of  the  crus  of  the  cerebrum.  Piercing  the  dura  mater  jml 
behind  tbe  oculo-motor  nerve,  it  accompanies  tliis  throngh  the  outer 
wall  of  the  cavernous  sinus  and  the  sphenoidal  foramen  into  the  orbit. 
It  is  motor  in  its  function,  and  is  distributed  to  the  superior  oblique 
muscle  of  the  eye. 

THE  TRIFACIAL,  OR  FIFTH  PAIR  OF  NERVES. 

The  Trifa'cial  nerves'  are  the  larj^est  of  those  derived  from  tbe 
brain.  Tliey  arise  by  two  rools  of  unequal  size,  which  emerge  from  the 
side  of  the  pons  at  its  fore  part  iuferiorly. 

The  large  root'  of  the  trifacial  nerre,  sensory  in  its  function,  consists 
of  numerous  bundles  of  nerve  tibres,  which  may  be  traced  through  the 
pons  into  the  restiform  body  and  the  gray  substance  of  the  floor  of  tb« 
fourth  ventricle.  Tlic  small  root,'  motor  in  ils  function,  thongh  trace- 
able through  tbe  pons  to  the  medulla  oblongata,  has  not  had  iu  origin 
satisfactorily  determined. 

The  two  roots  of  the  trifacial  nerve,  the  smaller  concealed  behind  the 
large  one,  pass  through  an  oval  aperture  of  the  dura  mater,  near  Ihf 


'  Radix  br«ris  gnnglii  oiUnriR;  short 
root  of  (he  aplilhalniic  ^ngUon, 

'  Nervi  pnllietici:  n.  Iroehlesres;  n. 
oculo-muHculnroB  superior,  minimi,  or 
Inlerni;  par  quart um. 

'  N.  Irifacialea;  n.  Irigemlni;  trigem- 
lokl  nerree;  n.  gustatorii:  par  quinlum: 


panrigeminum ;  partrium  funieulorlMi. 
Sing.:  n.diiiius;  n.trimellui;  n.  mii- 
tuB;  n.  qulntuB;  n.  Rjnipalhelioai  ml' 
dins;  n.  nnonjmUB;  d.  innomiiuttaa. 

■  Radii  m^or.  poslerior.  inferior,  or 
lonpor. 

*  Radix  minor,  anterior,  or  superior. 


TBE   KEKTDD9   SrSTE». 
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Ipex  of  l^e  ti^tnias  (lortion  of  Ihr  ti^inponil  bnne.  The  Wrge  riMt 
tcrmiuatct!  in  tiiv  aemilnnar  ganglion,  which  rests  in  a.  elight  ilpprresion 
tn  fVont  of  thit  aptx  or  the  pelroos  portion  ot  ihf  temporal  Imoe  ;  while 
the  small  root  passes  tieiiealh  the  ganglion,  and  Blmplv  lies  in  contact 
ilh  it 

The  lemiliuiar  ganglion'  or  the  trifacial  nerre  is  a  larpc  eresccntie 
bi>iiy,  Miih  hn  roncaviij-  upward,  ami  rweiving  the  diverginii  (ilirM  of  ihe 
large  root  of  Uif  ihtvl'.  Frinn  its  confcxitj  cmaimlf  thr  ophthalmio 
•ikI  superior  maxillary  nerrea,  and  a  third  hraneh.  whirh  join.^  ihc 
Btnall  root  of  the  trifacial  to  form  the  infisrior  maxillary  nerre. 

THK  OPnTllAUUC   NERVIL' 

TIlia  is  the  first  division  of  tlie  Irifacial  nerve,  and  the  $i»ulle«I  brauch 
fcom  the  semilunar  gan- 
glion. After  traversing 
ttic  outer  wall  o(  the 
cavemotiK  sinus,  it  di- 
Tidesinlo  throe  branches, 
which  pasa  through  the 
sphenoidal  foramen  into 
orbit. 


4M 


mtnt;  I.g[heu>i;  ii>r«i;  n,i>|i(l<i 

ptlbtUc  ivrr*  Id  Ih*  ilfrrtot  sb. 
giMlaarUnirc:  V,lriau'lia 

In  nwll  rnal  irMbl*  hrBMlh  thr  rot  nd  of  Uw  Iwp  nut.  dbkl) 
t(  Mv  Ihf  Dphibninilf,  ni|i*TJni  iihI  lafrrlnr  nuiflliirjr  nrrri*:  > 


X  pMIUBOSMUk.  niul  XI, » 


™rglBg 


0.  Ml  mil  un  lire:  g.  Osnitcri;  Quaeri&n  ^tnglioi 
oeolia.  or  mole*  gangUfornili;  i.  BemiliirinrI* ;  tai 


■  N«rTQB  aph(halmi«ua ;  n.  orbit o-frantBlii. 


;  gnoglioD  of  Gnsier;  iniumo*- 
a  iiervois   iUllcril  gBligliim  ot 
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The  Lach'rymal  nerve,'  one  of  tiie  bmnchea  of  thu  apUthulmic,  pann 
slong  the  oater  imrt  of  the  orbil  to  he  distributed  to  tbe  lachn'inal  gland 
'    and  upper  eyelid. 

I        The  Frontal  nerve,'  tlie  largest  branch  of  the  ophthalniic,  pai^seg  alonj; 

the  roof  of  Ihe  orbit,  and  divides  iuto  two  branches,  of  which  one' 
I    emerges  at  the  supra-orbital  foramen,  the  other*  between  the  latter  and 

the  pulley  of  the  auperior  obliijue  niuwOe,  and  both  are  distributer!  In 

the  BkiQ  and  muscles  of  the  forehead  and  upper  eyelid. 

i  The  Naaal  nerve,'  the  remaining  branch  of  the  ophthalmic,  ptUHs 
L  above  the  optic  nerve  and  along  the  inner  side  of  the  orbit  to  the  anterior 
V  ethmoidal  foramen,  where  it  divides  into  the  intenml  and  external  nas&l 
I  nerves.  In  its  course  wilhiu  the  orbit  it  is  connected  by  an  anastomotic 
r  filament'  with  the  ophthalmic  ganglion,  and  gives  off  two  or  three  cilien 

nerves.' 
I       Tbe  internal  nasal  nerve"  passes  through  the  anterior  ethmoidal  fora- 
I   men  aud  enters  the  cranium,  when  it  proceeds  forward  to  the  most  aote- 
I    rior  of  the  foramina  of  the  ethmoid  bone,  and  descends  to  supply  tbe 

mucous  membrane  at  the  fore  part  of  the  nose. 

The  external  nasal  nerve'  passes  from  the  orbit  beneath  the  pulley  of 

the  superior  ol>li(|iie  muscle,  and  is  distributed  to  the  eyelids  with  their 

muscle,  the  lachrymal  sac,  and  the  akin  of  the  nose. 

THE  OPBTHALMIO  OANOLION.'" 

This  is  a  small,  reddish-gray  body,  situated  at  the  back  part  of  the 
orbit,  between  the  optic  nerve  and  the  external  straight  muscle.  It  is 
imbedded  in  areolar  and  adipose  tissue,  and  is  connected  by  branches 
with  the  nasal  nerve  of  the  ophthalmic,  the  ocnio-motor  nerve,  and 
the  carotid  plexus  of  the  sympathetic.  From  its  fore  port  emanate  about 
a  dnzen  cil'iary  nerves."  These,  together  with  the  two  or  three  oUiaij 
branches  from  the  nasal  nerve,  pierce  the  bock  part  of  the  sclerotic  coat, 
and  advance  between  it  and  the  choroid  coat  to  be  distributed  to  the 
ciliary  muscle  and  iris. 


'  N'ervufl  UchrjBftliB. 

'  N.  frontalis  ;  n.  rronto-palpebralis. 

'  N.  Eupm-orbitiliB ;   n.  frontalis  ei- 


lo-ooularJB. 

t  of   (be  ophlbalmic  gao- 


'  Long  cilinr;  nerrci. 

■N.nSBaliB  internus:  n.  elhinoMaliB- 

*  N.  infrs-lroohlearia;    a.  nasalia  tl- 

"  GaDglion  opbibalmicuni;  g.  aiUcre: 
g.  lenticulare :  g,  Beoiilunarei  g.  orbi- 
la!e;  citinry  or  lenlicular  gaiigUu] 

"  Short  oiliary  n. 


_  \ 


lerrcB;  nervl  clto|^ 


I  u  Uir  nMrul  ftnlghl  ai 

%    llUb^Ill    HI 

\Mnclf>  linuKhn;  I.  upbtlinl- 
ina;  8,nMl  nFm>:l.<«hthi<1- 
iiikDudi  KiuonnniDiilcMliii 
tnnrh  wltb  Ui 

U,  do.  vlib  Ihi-  nphthiUmle  nsni 
U;  do,  vlib  thxarntM  |ilfiator  Ui 
■^l^aUiMir ;  13,  (h>  cLllnrj  BiirTM 
K»™b«Ii«y.. 


THE  StPCaiOE  MAXILLAltV    NEBYK.' 

This  in  the  aeconil  division  of  the  trifacial  nerve,  and  is  inlermedintu 
I  size  and  jwaition  to  the  others.     Starting  from  the  middle  of  the 


i;  0,  tnABt<ju«l*  bnCwHti  (bv  dnntkl  i 
VUielkMii  chvbnuch  from  Itiefi^vrlirr  DiRilllarjner^iitiii 

B.  ^malor  pvCliMKl  AflrfftJolBlHg  tlH  noh 

l»  •juiwllHtiei  ia,aMii»nl  iiim  wit 

»nl(»I  (■nglloai  li«M»ndlnf  bnuid 

Jligml  OBmi;  IS.  [Ill-  Ijvplnlc  nMIB;  I*,  bri 

a  Ui*  n>iind  uil  oval  wlndowt  uid  EiiMidiliiD  luTw; 


inkAllnn  bnttfliaa  ot  f bo 


Bcmilnnar  ganglion  as  a  flattened  cord,  it  nssiimeii  a  rounded  form,  and 

passes  from  the  cavit;  of  the  cranium  throngh  the  rolnnd  foramen  of 

I   the  sphenoid  bone.     It  then  crosses  the  upper  part  of  the  ptcrygo-max- 


1  Merrui  mtxilUria  tup«rior. 
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illar J  fossa,  and  enters  the  infra  orbital  canal/  through  which  it  adyances 
to  the  face.  In  its  coarse  it  gives  off  the  temporo-malary  spheno-pala- 
tine,  dental,  and  infra-orbital  nerves. 

The  Temporo-malar  nerve'  enters  the  orbit  through  the  spheno-max- 
illarj  foramen,  and  divides  into  filaments,  which  are  transmitted  bj 
foramina  of  the  malar  bone  to  the  skin  of  the  temple  and  cheek.  It 
anastomoses  with  the  lachrymal  and  facial  nerves. 

The  Sphe^no-pal'atiiie  nerves'  are  two  short  branches  descending  to 
join  the  spheno-palatine  ganglion. 

The  Dental  nerves^  consist  of  posterior  and  anterior  branches.  The 
posterior  dental  nerves,^  of  which  there  are  two  or  three,  descend 
behind  the  tuberosity  of  the  superior  maxillary  bone,  and  enter  small 
canals  in  the  outer  wall  of  the  maxillary  sinus  to  supply  the  back  teeth. 
One  of  the  branches  also  supplies  the  upper  gum.  The  anterior  dental 
nerve'  comes  off  from  the  superior  maxillary  within  the  infra-orbital 
canal,  and  descends  in  the  anterior  wall  of  the  maxillary  sinus  to  supply 
the  front  teeth.  The  anterior  and  posterior  dental  nerves  anastomose 
with  one  another,  and  also  give  branches  to  the  lining  membrane  of  the 
maxillary  sinus. 

The  Infra-orbital  nerves^  are  the  terminal  branches  of  the  superior 
maxillary,  emerging  at  the  infra-orbital  foramen  to  be  distributed  to  the 
lower  eyelid,  the  upper  lip,  the  side  of  the  nose,  and  the  mucous  mem- 
brane of  the  cheek. 

THE  8PHEN0-PALATINE  QANQUON.' 

This  is  a  small,  triangular  body,  situated  in  the  pterygo-maxillary 
fossa,  near  the  spheno-palatine  foramen.  It  is  joined  by  the  spheno- 
palatine branches  of  the  superior  maxillary  nerve,  and  besides  giving 
small  filaments'  to  the  upper  part  of  the  pharynx,  sends  off  the  nasal, 
palatine,  and  pterygoid  nerves. 

1  Within  which  it  is  usually  called  the  '  N.  dentalis,  or  alTeolarlB   Buperior 

infra-orbital  nenre;  nerTUS  infra-orbi-  anterior, 

talis.  '  N.  infra-orbitales. 

'  N.  subcutaneus  malee ;  n.  orbitarius.  ^  G.  spheno-palatinum ;    g.  pterygo- 

'  Nerri  spheno-palatini ;  n.  pterygo-  palatinum;  g.  Meckelii;  MeckeVs  gan- 

palatini.  glion ;  ganglion  of  Meckel ;    g.  nmsale; 

^  N.  dentales ;  n.  d.  superiores ;  n.  al-  g  rhinicum  ;  g.  sphenoidale, 

▼eolares  superiores.  *  Rami  pharyngei. 

^  N.  dentales,  or  alveolares  superiores 
posteriores. 
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I,  nlhctiiTT  nrn ;  3.  umI  br 
-^  pAluin*  awneti  T,  bnoch  fa>  tin  a» 
viJl:  10.  ptarjRDid  DDT*:  II,  (wild  iHrn i  U,  doip  ■>• 

widi  of  Ok  t*mrjgo\A  Ij  Iha  Urfir  palro^vL  Dvrvr 


iphUMlnlo  »rT>i  n, 


i<  (ftngllun;  4.  t. 


!•  Dfris  JuIqJuk  Um« 


The  Pal'atin*  aeirei,'  of  which  Ihere  arc  uaaally  tbrev,  deecend 
roQgb  the  posterior  paUliiie  canal  and  iU  divisions  to  bo  distribntcd 

to  the  hard  and  sort  palate,  riie  pulatino  arches,  tho  avula,  and  the  tonsil. 

From  the  largest  palatine  norvc,'  in  its  course  oDO  or  two  branches'  are 

given  off  to  tho  outer  wall  of  tho  nose. 

The  Ptor'yfroid  nerve'  proceeds  from  the  spheno-palatine  ganglion 
backward  through  the  pterygoid  canal  uf  the  sphenoid  bone,  and  divides 
Into  two  branches.  One  of  these,  the  deep  petroni  nerve,'  pierces  the 
eartilage  occnpyiug  the  lacerated  foramen,  and  joins  the  carotid  plexus 
of  the  Bympalhetic  nerve.     The  other  branch,  named  the  greater  petro- 


M.  DAulti  auperiorei   uilerioros  et 
poBleriores,  el  ntiSa-palBtiniis. 

,  nnga-palntinus:  n.  ouo-pBlstious 
fl«arpBB  ;  n.  aepti  narium. 

!<.  pilulioi :  n,  p.  aiiiorioret  medius. 
posterior,   or  miaus  poslQrtar  tl  utioi- 


*  N,  palatintu  anleriar,  or  m^jor. 

*  N.  naiRlefl  inferioru. 

'  K.  pierygoideui;   n.   Viili«nu8;  Vi- 

'  RatnuB  sj'mpiiilieiicuB ;  r.  profuniluB 
nervl  Viiliaai. 
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aal  nerve,'  enters  the  cranial  caTit;  through  the  cartilnge  of  the  lacerated 
foramen,  and  passes  iDto  a  canal  od  the  front  of  the  petrous  portJOB  of 
he  temporal  bouc  to  join  the  facial  nerve. 

THE  INFERIOB   UAXILLART  NERVE.* 

Tliis  is  formed  by  the  anion  of  the  small  root  of  the  trifuial  nenc 
with  the  third  branch  of  its  scmilnnar  gauglion.  It  is  larger  than  tbe 
ophthalmic  or  superior  maxillary  nerre,  and  emerges  from  the  cavity  of 
the  cranium  throngh  the  oval  foramen  of  the  sphenoid  bone.  Imme- 
diately after  ila  exit  it  separates  into  two  divisions,  of  which  the  smaller 
receives  nearly  all  the  fibres  of  the  sraatl  or  motor  root  of  the  trifacis! 
nerve ;  while  the  larger  division  receives  most  of  the  Gbres  emanating 
firom  the  semilunar  ganglion. 

The  smaller  division  of  the  inferior  maxillary  nerve  resolves  itself 
into  a  number  of  muscular  branches,*  of  which  two'  supply  the  tem- 
poral muscle,  one'  the  musseter,  one"  the  buccinator,  and  two'  the  ptert- 
goid  muscles. 

Tlic  larger  or  sensory  division  of  the  inferior  maxillary  nerve  is  con- 
nected on  iis  inner  side  with  the  otic  ganglion,  and  divides  into  the 
anriculo-tcmporal,  lingual,  and  inferior  dental  nerves. 

The  Auric'ulo-tem'poral  nerve,'  the  smallest  of  the  three  branches 
JQst  indicated,  is  directed  outwardly  between  the  ear  and  the  articniaiion 
of  the  lower  jaw,  and  ascends  to  be  distributed  to  the  skin  of  the  temple. 
In  its  course  it  gives  branches  to  the  external  ear,  the  articulation  nf 
the  lower  jaw,  and  the  parotid  gland  ;  and  it  anastomoses  with  the  facial 

The  Lin'gnal  nerve"  curves  downward  and  forward  between  the 
pterygoid  muscles  to  the  aide  of  the  tongne,  along  which  it  continnes  to 
the  lip.  beneath  the  sublingual  gland  and  in  coutnct  with  Ihe  macoDS 
membrane  of  the  mouth.  In  its  conrse  it  is  joined  by  the  tympanic 
branch'"  of  the  facial  nerve,  and  gives  small  branches  to  the  mucous 


I  Orealer  Bupprfiaial  p«lroBal  nerve: 
nervuB  pelraBus  lupcrficialis  niajor  :  n. 
■uperior.  or  Buperficislis  nervi  Vidiani. 

■  N^rvus  maxilUriii  inferior ;  n.  crotB- 
phiiico-hiicciDiilorius  et  maiillkiis  infe- 
rior; rsnius  lertiun  nervi  quinli;  third 
bmofh  of  Ihe  Sflh,  or  trigeminal  nerve. 

'  Rftmi  muBcuUreB. 

'  14.  lempornlia  profundus  unlerior  et 


'  S.  tniHBetericua, 
•  N.  bucoiuBlorius. 
'  a.  pterygoidcus 


'  N.  Kuriculo^lemparatiB :  n.  tempore- 
IB  Buperficinlis :  n.  auriculnriB  uilerior 

■  N'.  lingualis;  n.  guatnioriuB ;  guiU- 
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r  Hieinbrane  of  tho  mouth,  sublingual  glan<),  unil  the  BubmasUlary  gftn- 
I  gliun.  Ita  terminal  branches  perTomte  the  muscular  structure  of  the 
j  tongue,  and  ascend  almost  rcrticallf  to  end  in  the  papillui  of  taste. 


The  Inferior  dental  nerve,'  a  little  larger  than  the  lingual,  deAcenda 
in  company  with  it,  but  diverges  to  enter  tUe  dental  canal  of  the  inferior 
maxillary  bone.  In  il^  conrse  through  the  canal  it  supplies  the  lower 
teeth  ;  and  it  finally  emerges  at  the  mental  foramen  to  be  distributed  to 
ttie  lower  lip  aod  chin.  Before  entering  the  dental  canal  it  gives  a 
liruicb'  to  the  muscles  and  skin  of  the  floor  of  the  mouth. 

■  N.  dentslis  inrerinr;  n.  maiillarii  iorcrior;  n.  mandibularis. 
'  KaniuB  mj'lo'bf  oideul. 
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This  IB  B  Bmall,  flftttened,  oval  body,  sitnated  on  the  inner  side  of  the 
sensory  division  of  the  inferior  maxillary  nerve,  with  which  it  U  con- 
nected by  several  short  filaments.  Behind  it  is  the  great  meningeal 
artery,  and  it  is  connected  by  a  filament  with  the  sympathetic  plexus  fol- 
lowing this  vessel.  It  gives  branches  to  the  tympanic  tensor  and  cir- 
cumflex palatine  ninscles,  and  an  anastomotic  filament  to  ihe  auriculo- 
temporal nerve.  From  it  emanates  the  small  petro'ial  nerve,'  whicb 
enters  the  craninm  through  a  fine  canal  in  the  spinous  process  of  the 
sphenoid  bone,  and  then  traverses  a  canal  in  the  front  of  the  petrom 
portion  of  the  temporal  bone,  to  join  the  facial  nerve  and  the  tympanic 
branch  of  the  gloaso- pharyngeal  nerve. 

THE  BUBMAXILLABY   GANGLION.' 

This  is  a  minute  body  EJtnatcd  on  the  trunk  of  the  lingual  nerve,  jast 
above  the  BubmaxilJary  gland.  It  is  conueded  by  filaments  with  Ihe 
lingual  nerve,  which  are  partly  traceable  to  the  tympanic  branch  of  the 
facial.  It  is  also  connected  with  the  sympathetic  plexus  of  the  facial 
artery,  and  sends  all  its  branches  to  the  aabraaxitiary  gland. 

THE  ABDUCENT,  OR  SIXTH  PAIR  OF  NKRVES. 

The  Abdn'cent  neires'  appear  at  the  surface  of  the  brain,  between 
the  summits  of  the  pyramidal  bodies  of  the  medulla  oblongata  and  the 
pons.  Their  fibres,  forming  a  large  and  small  bundle,  for  the  most  part 
originate  from  Ihe  pyramidal  bodies,  a  few  being  derived  from  the  pons. 

Tlie  abducent  nerve  appears  as  a  white  thread,  but  is  larger  than  the 
pathetic  nerve.  It  proceeds  forward,  traverses  the  cavernous  sinus,  from 
the  cavity  of  which  it  is  separated  by  the  lining  membrane,  and  passes 
through  the  sphenoidal  foramen  into  the  orbit.  In  the  caveruons  sioiu 
it  lies  at  the  outer  side  of  the  internal  carotid  artery,  and  is  connected 
with  its  sympathetic  plexus  by  a  pair  of  filaments.  In  the  orbit  it 
passes  between  the  two  heads  of  the  external  straight  mnscle,  to  which 
it  is  distributed. 

'  Gitnglion  olicum :  g;.  auriculare;  g.  nu«   Mcckclii ;   plexus  gnnglioBns  aab- 

Artioldi;  gBDglion  of  Aroold;  otogitn-  maitllnris. 

glium;  g.  mnxiUo-lympanicum.  *   Nervi   abducente*.     Sing.:    Deinu 

'   Small   superficial   petroBiil    nerre;  atxlucens:  n.  ocula-muBCuIaruaasteniai 


;s  BupcrficialiB  minor.  or  [loalerior:   n.  ooulnria 

'  d.  iubmoiillare  ;  g.  linguale  ; 


.     \ 


n  linildn^^H 


TDE   NEEVODS  SYSTEJ'. 


THE  FACIAL.  OR  SKVENTH  FATR  OF  NERVES. 

TliP  Paeiftl  nerves'  emerge  from  the  depreBsion  Imnieiliutely  beek  of  I 
the  jiotia,  !}elweeri  tbe  olivary  ami  ri^atiroriu  liiKiien.     They  hnve  a  livrge  T 


luchirnutl  BKrttti  XL  ntcnai  atmt  bm-ioi  XL  litimeh  or  th*  W 

Ufftrior  ■AilUuT  ibervft  >ai]  the  b«rc«L  bnuKhw  of  Ik*  lii 

DCCipJul  Bttrr:  Si,  laprrtdul  erniul  Mrr*,  uh> 

>  Nerri    flKUIes;    par  (epiimum :   p.  arminDr;  ramus  durior  ■tptim«  eonjii- 

faciale.     Sing.:  portio  dura  nerri  Mp-  gationi*;  renpiralary  nerve  or  Ilie  fan*)  M 

timi;  n.  cotnmunioAns  raoiei;  n.  pritnut  portio  dura  nBrra;   poriiu  diira  of  i ha  I 

pari*  iepiimi;   n.  sfinpatlietious  pftnut  tefgnib  pair  of  U' 
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root  whose  fibres  are  derived  from  the  restiform  body,  and  a  Bmall  root 
from  the  floor  of  the  fourth  yentricle.  The  two  roots  together  accom- 
pany the  auditory  nerve,  lying  in  a  groove  on  its  upper  part,  and  pais 
down  the  internal  auditory  meatus.  At  the  bottom  of  this  passage  the 
facial  leaves  the  auditory  nerve  and  enters  the  Fallopian  canal,  through 
the  winding  course  of  which  it  pursues  its  way  to  the  stylo-mastoid 
foramen. 

At  the  position  in  which  the  Fallopian  canal  turns  backward,  the 
facial  nerve  presents  a  gangliform  enlargementy^  which  is  joined  by 
the  larger  petrosal  nerve,  a  branch  of  the  smaller  petrosal  nerve,  and  a 
filament  from  the  sympathetic  plexus  following  the  great  meningeal 
artery. 

In  the  descending  portion  of  the  Fallopian  canal  the  facial  nerve 
sends  a  branch  to  the  stapedius  muscle,  and  gives  off  the  tympanie 
nerve.'  This  enters  the  tympanum  through  a  foramen  near  the  pyra- 
mid, and  proceeds  forward  to  emerge  at  the  glenoid  fissure,  f^om  which 
it  descends  between  the  pterygoid  muscles  to  join  the  lingual  nerve.  In 
its  course  it  lies  in  contact  with  the  tympanic  membrane,  between  this 
and  the  handle  of  the  mallet,  and  is  separated  from  the  cavity  of  the 
tympanum  by  its  lining  mucous  membrane. 

Below  the  stylo-mastoid  foramen  the  facial  nerve  g^ves  branches  to 
the  digastric  and  stylo -hyoid  muscles,  anastomotic  filaments  to  the  auric- 
ulo-temporal  nerve,  and  sends  off  the  deep  anrioular  nerve.'  This 
ascends  between  the  ear  and  the  mastoid  process,  and  is  distriboted  to 
the  muscles  of  the  back  of  the  ear  and  the  occipital  region. 

From  the  stylo-mastoid  foramen  the  facial  nerve  turns  forward  through 
the  parotid  gland,  and  divides  into  numerous  diverging  branches,^  which 
anastomose  with  one  another  on  the  side  of  the  cheek,  and  are  distrib- 
uted over  the  face,  extending  from  the  temple  to  the  upper  part  of  the 
neck.  The  branches  of  distribution  form  two  groups,  named  the  tem- 
poro-facial  and  cervico-facial  divisions  of  the  nerve. 

The  Temporo-fiaoial  division  of  the  facial  nerve  ramifies  on  the  side 
of  the  face  from  the  temple  to  the  vicinity  of  the  mouth,  forming  an 
intricate  plexus,  and  anastomosing  with  the  contiguous  terminal  branches 
of  the  trifacial  nerve.  Its  branches,  mainly  distributed  to  the  muscles 
of  the  temple,  forehead,  eyelids,  cheek,  nose,  and  upper  lip,  are  named, 
from  their  special  position,  temporal,  lygomatio,  and  infra-orbitaL 


^  Intumescentia    gangUformis;    gan-         *  Nenrus  auricularis  profundus;  poa- 
glion  geniculars  terior,  or  exterior. 

*  Chorda  tympani ;  funiculus  ^ympaui.  *  Pes  anserinus;  plexus  parotideos. 
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The  Cexrioo-fiudal  division  of  the  facial  Derve  is  distributed  to  the 
lower  part  of  the  face  and  the  upper  part  of  the  neck.  Its  upper  or 
baeeal  branehet  anastomose  with  the  lower  ones  of  the  preceding 
division,  and  supply  the  muscles  of  the  cheek,  nose,  and  upper  lip.  The 
inferior  maxillary  branohet  supply  the  muscles  of  the  lower  lip  and 
chin,  and  anastomose  with  the  inferior  dental  nerve.  The  eemcal 
branches  anastomose  with  the  upper  cervical  nerves,  and  supply  the 
subcutaneous  cervical  muscle. 

The  facial  nerve  is  the  motor  nerve  of  the  face,  and  is  the  avenue 
through  which  its  muscles  are  acted  upon  by  the  emotions.  A  few  sen- 
sory filaments  which  it  contains  are  derived  through  anastomosis  with 
the  pneumogastric  and  trifacial  nerves. 

THE  AUDITORY,  OR  EIGHTH  PAIR  OP  NERVES. 

The  And^itory  nerves^  have  their  origin  in  the  transverse  white  striae 
of  the  floor  of  the  fourth  ventricle,  and  turn  forward  around  the  resti- 
form  bodies,  from  which  they  also  receive  a  few  fibres.  Each  nerve  is 
then  directed  outwardly,  in  company  with  the  facial  nerve,  and  passes 
into  the  internal  auditory  meatus,  from  whence  it  is  distributed  to  the 
labyrinth. 

The  auditory  nerve  is  the  special  one  of  hearing,  and  is  more  particu- 
larly described  in  the  account  of  the  ear. 

THE  GLOSSO-PHARYNGEAL,  OR  NINTH  PAIR  OP  NERYE8. 

The  Olosso-pharynge^al  nerves'  arise  by  about  a  half  dozen  cords 
from  the  restiform  body,  just  behind  the  olivary  body.  They  issue  from 
the  cavity  of  the  cranium,  in  company  with  the  pneumogastric  and 
accessory  nerves,  through  the  jugular  foramen. 

Within  the  latter  foramen,  some  of  the  fibres  of  the  glosso-pharyngeal 
nerve  become  mingled  with  nerve  cells,  forming  a  small  ganglion,'  but 
its  presence  is  inconstant. 

As  it  emerges  from  the  jugular  foramen,  the  glosso-pharyngeal  nerve 


1  Nenri  auditorii.  Sing.:  n.  audito- 
rial; n.  acustious;  portio  mollis  paria 
■optimi,  or  nerTi  auditorii ;  portio  mollis 
nerre :  portio  mollis  of  the  soTenth  pair 
of  nerres ;  acoustic  nenre. 

'  N.  glosso-pharyngei ;  par  nonum. 
Sing.:  n.  pharyngo-glossus;  n.  lingualis 
lateralis ;  n.  sensualls  lingun ;  n.  gua- 


tatorius  lingun;  n.  lingualis  paris  oo- 
tari;  n.  lingualis  paris  noni;  n.  lingua* 
lis  pneumogastrioi ;  first  branch  of  the 
eighth  pair  of  nerrct. 

*  Ganglion  superius  nerri  glosso-pha- 
ryngei ;  g.  Jugulare  snperiiu ;  g.  Ehren- 
ritteri;  g.  MOUeri;  fmglion  of  JShrvk- 
ritter. 
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^^^H     enlarges  into  llie  petrous  ffanglion.'  which  is 
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^^^^-^^^_^^^^^^^_ 
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^^BS^^^^9^^^^^I 
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Wr^mnK  1  Dil^ll 
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^HnflnHj  I^^H^H 

and  with  the  smaller  pe- 

^^hHhwI H^V^^^I 
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of  the  pharynx.  '  Its  terminal  branches  are  distributed  to  the  tonsils  and 
the  mncoas  membrane  of  the  root  of  the  tongue,  including  the  circum- 
▼allate  papillas. 

The  glosso-pharyngeal  nerve  is  sensorj-motor  in  its  ftinction;  and 
its  terminal  branches  are  bjmany  believed  to  participate  with  the  lingual 
nerve  in  the  sense  of  taste. 

THE  PNEUMOGASTRIO,  OB  TENTH  PAIR  OP  NERVES. 

The  Pneumogaa'trie  iiArvet^  extend  from  the  cavity  of  the  cranium, 
through  the  neck  and  thorax,  into  the  abdomen,  and  are  distributed  to 
the  organs  of  voice  and  respiration,  the  heart,  and  the  alimentary  canal 
from  the  pharynx  to  the  stomach  inclusively.  They  spring  by  from  ten 
to  fifteen  cords  from  the  groove  behind  the  olivary  body,  and  pass  from 
the  cranium,  in  company  with  the  glosso-pharyngeal  and  accessory 
nerves,  through  the  jugular  foramen.  From  thence  they  descend  within 
the  sheath  of  the  great  blood-vessels  of  the  neck,  lying  posteriorly  be- 
tween the  carotid  arteries  and  jugular  vein. 

At  the  bottom  of  the  neck  the  right  pnenmogastrio  nerve  enters  the 
posterior  mediastinal  cavity  between  the  corresponding  subclavian  artery 
and  vein.  It  then  descends  behind  the  root  of  the  right  lung  to  the  pos- 
terior surface  of  the  oesophagus,  which  it  accompanies  to  the  stomach. 

The  left  pnenmogaatrio  nerre  descends,  in  front  of  the  left  subclavian 
artery  and  the  arch  of  the  aorta,  into  the  posterior  mediastinal  cavity, 
and  passes  behind  the  root  of  the  left  lung  to  the  front  of  the  (esopha- 
gus, along  which  it  continues  to  the  stomach. 

Within  the  jugular  foramen  the  pneumogastric  nerve  presents  an 
ovoidal,  grayish  body,  the  jugular  ganglion.'  This  resembles  in  appear- 
ance the  ganglia  of  the  spinal  nerves,  and  like  them  it  gives  additional 
fibres  to  the  trunk  upon  which  it  is  situated.  It  gives  off  an  auricular 
branch,'  which,  after  being  joined  by  filaments  from  the  petrous  gan- 
glion and  the  facial  nerve,  is  distributed  to  the  external  auditory  meatus. 

Having  emerged  from  the  jugular  foramen,  the  pneumogastric  nerve  re- 
ceives an  accession  of  fibres  from  the  accessory  and  hypoglossal  nerves,  and 
dilates  into  a  fusiform  enlargement  called  the  ganglilbrm  plexus.^    This 

1  Nerri  pneamogastriei ;  par  Tftg^m ;  *  Ramui  aurieaUrii ;  fturieuUr  nerve 

par  undecimuin.    Sing.:  nenrus  Tagni ;  of  Arnold. 

n.  ambalatorius ;  n.  decimus ;  n.  sym-  *  Plexus  gangliformis ;    p.   nodoiiufi ; 

patheticus  mediae :    eeeond  branch  of  ganglion  inferiue  nerri  vagi ;  g.  iunfci 

the  eighth  pair  of  nenres.  nerri  Tagi. 

'  G.  jttgulare  nerri  Tagi ;  g.  enperios 
nerri  Tagi ;  g.  nerri  TagL 
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is  about  three- fourths  of  an  iucti  It 
ud  contains  miogled  nerve  cells. 


iparativcl;  loose  tcxtBK, 


Hh  lUlof  -Lth  IhB 

;  ^,  Iti  aitsnul  bnodi ;  B,  pbvjngetl  plpiaa ;  tf.  Lobriot  luiDKOt) 

Hiingo^  ■■"": 

6.  lower  put  ol  tbt  h/i-nnl.wwl  wno :  1«.  gUiMo-plutjiigfH  norro 

an^:  t8,»,«.« 

B,tlH>L<>»r«»iro 

ryfcll  iwrxa  Khlch  mih  (3ib  lint  ttuncb:  nem  fnnii  lbs  bnnbM 

The  gangliform  plexus  receives  anastomotic  branches  from  the  glowo- 
pharfugeal  nerve,  the  first  cervical  ganglion  of  the  sympathetic,  and  ths 
opper  part  of  the  cervical  ple.xus,  and  It  gives  off  the  pharvugeal  and 
anpcrior  laryngeal  nerves. 
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The  Pharjnge'al  nerre  or  neiret,^  from  one  to  three  in  nnmber,  de- 
scend upon  the  side  of  the  pharynx,  anastomose  with  the  pharyngeal 
branches  of  the  glosso-pharjngeal  nerve,  and  supply  the  constrictor 
muscles  and  mucous  membrane  of  the  pharynx. 

The  Superior  Larjrnga'al  nerre'  curves  downward  and  forward  to  the 
side  of  the  larynx.  After  giving  a  branch  to  the  inferior  constrictor  of 
the  pharynx,  the  crico-thyroid  muscle,  and  the  thyroid  body,  it  pierces 
the  thyro-hyoid  membrane,  and  is  expended  in  numerous  filaments  to  the 
mucous  membrane  of  the  larynx. 

Descending  the  neck,  the  pneumogastric  nerve  gives  off  several  fila- 
ments' which  join  the  cardiac  nerves  of  the  sympathetic,  or  descend  the 
neck  to  the  cardiac  plexus.  It  also  gives  off  an  anastomotic  branch 
to  the  descending  cervical  nerve  of  the  hypoglossal.  At  the  bottom 
of  the  neck  it  gives  off  a  large  branch,  the  Inferior  Larynge^al  nerre.^ 
This,  on  the  right  eide,  descends  in  front  of  the  subclavian  artery, 
and  winds  around  it  posteriorly  from  beneath ;  on  the  left  side,  in  the 
same  manner,  the  nerve  winds  around  the  arch  of  the  aorta.  It  then 
ascends  the  neck,  in  the  interval  laterally  of  the  trachea  and  oesophagus, 
to  the  larynx.  In  its  course  it  is  connected  by  anastomotic  filaments 
with  the  last  cervical  ganglion,  and  the  cardiac  plexus  of  the  sympa- 
thetic, and  gives  branches  to  the  trachea  and  (esophagus.  Its  terminal 
branches  supply  most  of  the  muscles  of  the  larynx,  a  few  of  them  being 
distributed  to  the  mucous  membrane,  and  anastomosing  with  the  superior 
laryngeal  nerve. 

In  the  thorax  the  pneumogastric  nerve  gives  off  cardiac  and  pulmo- 
nary branches,  and  then  with  its  fellow  forms  the  (esophageal  plexus. 

The  eardiae  branehet^  are  derived  from  the  pneumogastric  nerve  be- 
low the  inferior  laryngeal  They  anastomose  with  the  cardiac  branches 
of  the  sympathetic,  and  contribute  to  form  the  cardiac  plexus  of  the 
latter. 

The  pulmoxiary  branches'  are  numerous,  and  enter  the  root  of  the 
lung  upon  the  bronchus,  a  few  in  front,  but  mainly  at  its  back  part 
They  are  joined  by  filaments  from  the  upper  thoracic  ganglia  of  the 
sympathetic,  and  form  on  the  bronchus  the  pulmoxiary  plexus/  from 

^  Nerri  pharyngei.  ^  Rami  cardiaci;  r.  o.  profundi  infe- 

*  Nerrus  laryngeus  superior.  riores. 

*  Rami  cardiaci.  *  Rami  puhnonariL 

*  NenruB  larjngeuB  inferior,  or  recur-  ^  Plexus  pahnonalis  anterior  ei  poste- 
rens ;  recurrent  laryngeal  nerve.  rior. 
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which  the  Derves  follow  the  ramifications  of  the  bronchial  tabes  through- 
oat  the  lungs. 

After  the  origin  of  the  pulmonary  branches,  the  pnenmogastric  nenre 
of  the  right  side  applies  itself  to  the  back  of  the  cesophagns,  while  that 
of  the  left  side  applies  itself  to  the  front.  By  division  and  reunion  of 
branches,  the  two  nerves  form  the  intricate  OBSophage'al  plexoa,^  which 
surrounds  the  ccsophagus  and  supplies  its  walls. 

The  terminal  branches'  of  the  right  pnenmogastric  nerve,  after  leav- 
ing the  GDsophageal  plexus,  are  distributed  to  the  posterior  part  of  the 
stomach,  and  are  connected  with  the  solar  plexus  of  the  sympathetics. 

The  terminal  branches'  of  the  left  pnenmogastric  nerve,  descending 
f^om  the  oesophagus,  supply  the  f^ont  surface  and  pyloric  extremity  of 
the  stomach,  and  partly  proceed  along  its  lesser  curvature  to  join  the 
hepatic  plexus  of  the  sympathetics. 

The  pnenmogastric  nerve  is  sensory*  motor  in  its  function,  and  presides 
over  the  general  sensibility  and  muscular  actions  of 'the  pharynx,  oesoph- 
agus, stomach,  larynx,  trachea,  and  lungs. 

THE  ACCESSORY,  OR  TWELFTH  PAIR  OF  NERVES. 

The  Ao'cessory  nerves'  are  somewhat  variable  in  extent  and  origin, 
and  not  unfrequently  differ  on  the  two  sides.  They  arise  by  a  series  of 
filaments  from  the  lateral  columns  of  the  spinal  cord,  and  from  the  med- 
ulla oblongata,  below  and  behind  the  olivary  bodies.  The  filaments  of 
origin  may  commence  as  low  as  from  the  third  to  the  last  cervical  verte- 
bra, and  are  situated  between  the  posterior  roots  of  the  spinal  nerves 
and  the  denticulated  ligament.  They  are  successively  collected  into  an 
ascending  cord,  which  enters  the  cranium  through  the  occipital  foramen. 
The  accessory  nerve  then  passes  through  the  jugular  foramen,  in  com- 
pany with  the  glosso-pharyngeal  and  pnenmogastric  nerve,  and  divides 
into  two  branches.  One  of  these  joins  the  gangliform  plexus  of  the 
pneumogastric  nerve ;  the  other  branch  turns  outwardly  behind  the  jugu- 
lar vein,  and  pierces  the  stemo-mastoid  muscle  above  its  middle.  Aft^ 
supplying  the  latter  with  filaments,  it  proceeds  through  the  supra-clavic- 
ular fossa  to  the  trapezius  muscle,  in  which  it  terminates. 

Besides  its  connection  with  the  pneumogastric,  the  accessory  nerve 
anastomoses  with  the  upper  four  cervical  nerves.     Occasionally  it  pre- 

>  Plexus  oesophageus.  of  the  par  Tafpim,  or  eighth  pair;  ner- 

'  Rami  gastrici.  tuh  aocessorius  Willisii ;  n.  a.  ad  par  oe- 

*  Spinal  accessory  nerres;  nervi  ac-  taTum;  n.  spinalis;  superior  respiratory 

cessorii ;  par  undecimum ;  eleventh  pair  nerve ;  third  branch  of  the  eighth  pair 

of  encephalie  nerves.    Sing. :  accessory  of  nerves. 


THE  NERVOUS  STBTBIL  659 

sents  a  ganglion  upon  its  trnnk.   In  function  it  is  a  motor  nerve,  though 
it  appears  also  to  contain  a  few  sensory  fibres. 

THE  HYPOGLOSSAL,  OR  TWELFTH  PAIR  OP  NERVES. 

The  Hypoglos'sal  nerves,^  the  last  pair  of  the  cerebral  series,  arise  by 
a  number  of  filaments  from  the  fissure  between  the  pyramidal  and  olivary 
bodies.  The  filaments  converge  into  two  bundles,  which,  after  passing 
through  the  condyloid  foramen  of  the  occipital  bone,  unite  in  a  rounded 
cord. 

From  the  condyloid  foramen  the  hypoglossal  descends  behind  the 
pneumogastric  nerve,  and  then  curves  downward  and  forward  to  the 
outer  side  of  the  latter,  between  the  internal  carotid  artery  and  jugular 
vein,  to  the  under  part  of  the  tongue.  It  is  here  situated  above  the 
hyoid  bone,  on  the  outer  side  of  the  hyo-glossal  muscle,  and  penetrates 
the  genio-glossal  muscle,  to  which,  and  the  other  muscular  structure  of 
the  tongue,  it  is  distributed. 

After  its  exit  from  the  cranium,  the  hypoglossal  nerve  is  connected  by 
anastomotic  filaments  with  the  first  cervical  ganglion  of  the  sympathetic, 
the  gangliform  plexus  of  the  pneumogastric,  and  the  upper  two  cervical 
nerves.  Lower  in  its  course  it  gives  off  the  descending  ceryical  nerre,' 
which  crosses  to  the  outer  side  of  the  great  blood-vessels  of  the  neck, 
and,  after  being  joined  by  filaments  from  the  pneumogastric  and  cervical 
plexus  of  nerves,  is  distributed  to  the  omo-hyoid,  stemo-hyoid,  and 
Btemo-thyroid  muscles. 

The  hypoglossal  nerve,  as  indicated  by  its  distribution,  is  motor  in 
fiinction. 

THE  SPINAL  NERVES. 

Of  Spinal  nerrei*  there  are  thirty-one  pairs,  divided,  according  to 
their  relation  with  the  vertebral  column,  into  eight  cervical,  twelve  tho- 
racic, five  lumbar,  five  sacral,  and  one  coccygeal  nerve. 

Every  spinal  nerve  originates  by  an  anterior  and  a  posterior  root  from 
the  corresponding  lateral  grooves  of  the  spinal  cord.  Each  root  is  com- 
posed of  a  vertical  series  of  flattened  threads,  which  converge  together 
firom  their  origin.  The  anterior  roots,  except  those  of  the  upper  two 
cervical  nerves,  are  larger  and  composed  of  a  greater  number  of  threads 
than  the  posterior  roots. 

>  Nerri  hy pogloasi ;  par  nonum ;  ninth  *  Desoendens  noni ;  ramus  descondens. 

pair  of  nerres.  Sing. :  nenrus  linguaUs :         *  Vertebral    nerres ;    interrertebral 
n.  L  mediuB;    n.  motorius  lingutB;   n.      nerres. 
anblingoalis ;  n.  loqueus ;  hypoglossus ; 
myoglossos;  gustatory  nerre. 
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The  largest  roots  of  the  spinal  nerves  are  those  of  the  lower  foor  cer- 
vical and  the  first  thoracic  nerve,  which  snpplj  the  upper  extremities; 
and  those  of  the  lower  three  lumbar  and  upper  two  sacral  nerves,  which 
supply  the  lower  extremities. 

The  anterior  and  posterior  roots  converge  and  pass  side  bj  side 
through  separate  apertures  of  the  dura  mater,  opposite  the  intervertebral 
and  sacral  foramina,  but  are  accompanied  by  tubular  sheaths  of  that 
membrane. 

In  consequence  of  the  comparative  shortness  of  the  spinal  cord,  the 
roots  of  the  spinal  nerves,  in  order  to  reach  their  place  of  exit  from  the 
dura  mater,  successively  increase  in  length  from  the  first  to  the  last 
From  this  arrangement  they  also  incline  more  and  more  from  a  horizon- 
tal course,  until  they  finally  assume  a  vertical  direction,  and  thus  the 
roots  of  the  lumbar,  sacral,  and  coccygeal  nerves  are  collected  into  a 
thick  bundle^  occupying  the  lower  part  of  the  sheath  of  the  dura 
mater. 

The  posterior  roots  of  the  spinal  nerves  are  provided  with  a  reddish- 
gray,  oval  ganglion,  which  contributes  additional  fibres  to  the  roots  as 
they  proceed  from  them.  The  ganglia,  except  those  of  the  sacral  and 
coccygeal  nerves,  are  situated  within  the  intervertebral  foramina.  Those 
of  the  sacral  nerves  are  contained  within  the  spinal  canal,  and  that  of 
the  coccygeal  nerve  is  even  placed  within  the  sheath  of  the  dara  mater 
of  the  spinal  cord. 

The  anterior  root  of  the  spinal  nerves  lies  in  contact  with  the  ganglion 
of  the  posterior  root,  but  neither  contributes  to  nor  receives  fibres  ftx)m 
it.  Immediately  beyond  the  ganglion,  the  two  roots  unite  in  a  commoa 
trunk,  which  is  a  short,  rounded  cord,  composed  of  an  intermixture  of 
the  nerve  fibres  of  both  roots. 

The  spinal  nerves  thus  formed  emerge  from  the  intervertebral  fora- 
mina, the  sacral  and  coccygeal  nerves  excepted,  which  divide  within  the 
vertebral  canal  into  anterior  and  posterior  branches,  and  then  escape 
through  the  corresponding  sacral  foramina. 

The  nerves  which  pass  through  the  intervertebral  foramina  imme- 
diately afterwards  divide  into  an  anterior  and  a  posterior  branck.  With 
the  exception  of  those  of  the  first  two  pairs  of  spinal  nerves,  tbe  anterior 
branches  are  much  the  larger,  and  are  destined  to  supply  tbe  trunk  ia 
advance  of  the  vertebral  column,  and  the  limbs ;  the  posterior  branches 
are  distributed  to  the  back  of  the  trunk. 

The  anterior  roots  of  the  spinal  nerves  are  motor  in  function ;  the 
posterior  roots  are  sensory.     The  association  of  the  two  roots  renders 


^  Cauda  equina. 
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the  spinal  nerves  sensory-motor ;  and  with  this  endowment  the  nerves 
are  distributed  to  the  muscles  and  skin  of  the  body,  from  the  head 
downward. 

THE  CERVICAL  NERVES. 

Of  the  Cer^vioal  nerret^  there  are  eight  pairs,  of  which  the  first 
pair,  or  snbocoip'ital  nerres,'  emerge  from  the  vertebral  canal,  between 
the  occipital  bone  and  atlas ;  and  the  last  pair  escape  through  the  inter- 
vertebral foramina,  between  the  last  cervical  and  first  dorsal  vertebrae. 
They  increase  successively  from  above  downward,  and,  after  passing 
from  the  vertebral  canal,  as  already  indicated,  they  divide  into  an  ante- 
rior and  a  posterior  branch. 

POSTERIOR  BRANCHES  OP  THE  CERVICAL  NERVES. 

The  posterior  branch  of  the  first  oenrioal,  or  snboccip'ital  nerre,^  is 
larger  than  the  anterior  branch.  After  issuing  from  between  the  arch 
of  the  atlas  and  the  vertebral  artery,  it  is  expended  in  filaments  on  the 
contiguous  straight,  oblique,  and  complex  muscles ;  one  of  them  de- 
scending to  communicate  with  the  second  cervical  nerve. 

The  posterior  branch  of  the  second  cenrical  nerre  is  the  largest  of 
the  corresponding  branches  of  the  cervical  series.  Emerging  from 
between  the  arches  of  the  atlas  and  axis,  it  receives  a  communicating 
filament  from  the  first  cervical  nerve,  and  then  divides  into  two  branches. 
Of  these,  the  external  branch  is  expended  in  the  complex,  splenius,  and 
trachelo-mastoid  muscles.  The  internal  branch,  or  great  ocoip^ital 
nerre,'  pierces  the  complex  and  trapezius  muscles,  and  accompanies  the 
occipital  artery  to  be  distributed  to  the  muscle  and  skin  of  the  occipital 
region. 

The  posterior  branches  of  the  lower  six  cenrical  nerves,  after  pass- 
ing backward  between  the  transverse  processes  of  the  vertebrsB,  divide 
into  external  and  internal  branches. 

The  external  branches  supply  the  ascending  cervical,  transverse  cer- 
vical, and  trachelo-mastoid  muscles.  The  internal  branches  are  larger 
than  the  preceding.  These,  from  the  third,  fourth,  and  fifth  cervical 
nerves,  turn  inwardly  toward  the  spinous  processes  of  the  vertebrae,  and 
are  then  directed  outwardly  to  be  distributed  to  the  skin ;  while  those 
from  the  lower  three  cervical  nerves  terminate  in  the  complex,  semi- 
spinal, and  multifid  spinal  muscles. 

1  Nervi  cenrioales:  n.  cenricis;  n.  nuchas  ;  n.  interrertebrales  colli. 
'  N.  cervicalis  primus ;    n.  c.  supremus  ;  n.  infra-occipitalis. 
*  N.  occipitalis  magnus  or  maximus. 
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ANTERIOR  BRANCHES  OF  TUE  CERVICAL  NERTEa. 

Tiic  anterior  branches  of  the  cervical  nerves  succpaaiTely  increuab 
•ize  Trom  first  to  last.  They  turn  forward  to  the  outer  side  of  the  Te^t^ 
bral  artery,  except  the  first  of  the  series,  which  is  situated  beneath  the 
borizoDtal  turn  of  that  vessel  above  the  atlas. 

The  anterior  br&nclies  of  t!ic  npper  four  cervical  nerrea  diride  and 

I    Maslomosc  with  one  anotlicr  in  such  a  manner  as  to  furm  a  seriw  of 
I  loops,  constituting  the  cerric&I  plexus,  which  h  situated  in  front  of  the 
[  attachment  of  the  muscles  to  the  transverse  proceases  of  the  Terlebne. 
The  plexus  is  connected  by  aiiaHtomotic  Hliitnents  with  the  superior  cer- 
Tical  ganglion  and  trunk  of  the  sympathetic,  and  with  the  pueumo^- 
'   trie,  accessory,  and  hypoglossal  nerves.      It  supjtliea  an  offset  to  th« 
Iffachial  plexus,  and  gives  off  numerous  branches,  which  are  mainly  dis- 
tributed to  the  front  and  side  of  the  neck. 

The  anterior  branches  of  the  lower  four  cervical  serreB  arc  much 
larf^LT  tlian  tlio  preceding.  Ttirouj^h  anaslomosis  tugether.  and  with  the 
anterior  branch  of  the  first  thoracic  nerve,  ttiey  form  the  brachial 
plexna,  mainly  destined  to  supply  the  upper  extremity.  The  nrrves 
forming  the  bracliia!  plexus  coraraunicate  by  filaments  with  the  secood 
and  third  cervical  and  first  dorsal  ganglia  of  the  sympatbetio. 

THE  CERVICAL  PLBXUS. 

The  Cer'rioal  plexas,'  as  above  mentioned,  is  formed  by  division  and 
anastomosis  of  the  anterior  branches  of  the  upper  four  cervical  nerves. 
It  is  situated  beneath  the  sterno-mast«id  muscle,  and  rests  upon  the 
middle  scalene  muscle  and  the  elevator  of  the  scapular  angle,  oppodte 
the  upper  Four  cervical  vertebraj. 

From  the  cervical  plexus  are  derived  the  following  nerves ; — 

1.  MuHCular  branches. 

2.  The  Buperflcial  cervical  nerve. 

3.  The  great  anricuinr  ner\-e. 

4.  The  small  occipital  nerve. 

5.  The  8upra-clBvii:ulor  nerves. 

6.  The  phrenic  nerve. 

1.  The  Hnsonlar  branches  supply  the  scalene  and  long  cervical  mos- 

eles,  the  anterior  and  lateral  straight  muscles,  the  elevator  of  lie  scap- 
ular angle,  and  Ihc  sterno -mastoid  and  trapezius  muscles. 
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STThe  Bnperfloial  Cer'Tical  nerre,'  derived  from  the  anastomosis  of 
the  second  and  third  pervical  nerves,  Is  directed  aronnd  the  posterior 
border  of  the  Eterno-mastoid  muacte,  and  passes  forward  between  it  and 
the  snbcDianeoax  cervical  muscle.  Dividing  into  asoendiug  and  descend- 
iug  branches,  the  former  snpply  the  subcntaneouit  cervical  muscle  and 
the  skin  at  the  upper  fore  part  of  the  neck,  and  anastomose  witli  fila- 
ments of  the  facial  nerve ;  the  latter  supply  the  skin  of  the  lower  fore 
part  of  the  neck. 

3.  The  Great  Anric'olar  nerve,'  from  the  cervical  plexus,  winds 
around  the  posterior  border  of  the  stemo-raastoid  muscle,  and  ascends 
on  its  outer  surface  to  be  distributed  to  the  external  ear  and  the  skin 
over  the  parotid  gland  and  mastoid  process.  Some  of  its  ^laments 
anastomose  with  branches  of  the  facial  and  pneamogastric  nerves. 

4.  The  Small  Occip'ital  nerve,"  derived  from  the  second  cervical 
nerve,  ascends  along  the  posterior  border  of  the  sterno-maatoid  muscle, 
and  is  distributed  to  the  skin  and  muscles  of  the  occipitAl  region,  anas- 
tomosing with  the  great  occipital  and  great  auricular  nerves. 

5.  The  8npTa>clavic'nlar  nerves,*  of  which  there  are  nsnally  three, 
spring  from  the  fonrtli  cervical  nerve,  and  descend  in  the  interval  of  the 
stern o-mastoid  and  trapezius  muscles  to  be  distributed  to  the  akin  over 
the  clavicle,  the  breast,  and  shoulders. 

C,  The  Phrenic  nerve,'  the  most  Important  branch  of  the  cervical 
plexus,  springs  from  the  third  and  fourth  cervical  nerves,  and  farther 
receives  an  offset  from  the  fifth  cervical  nerve  or  the  commencement  of 
the  brachial  plexus.  Descending  upon  the  anterior  scalene  muscle,  it 
enters  the  thorax  between  the  subclavian  artery  and  vein,  and  proceeds 
downward  in  front  of  the  root  of  the  lung,  included  between  the  pleura 
and  pericardium  until  it  reaches  the  diaphragm,  to  which  it  is  distributed. 
In  its  course  it  receives  anastomotic  filaments  from  the  lower  two  cervical 
ganglia  of  the  sympathetic,  and  gives  filaments  to  the  pericardium. 

THB  BRACHIAL  PLEXUS. 

The  fira'chial  plexus,'  which  mainly  supplies  the  upper  extremity,  is 
formed  through  anastomosis  of  the  anterior  branches  of  the  lower  four 


I  N.  super6ciaU>i  colli;  n,  Bubculane- 
ODi  colli  Buporior,  medius,  el  inSmua. 
'  N.  aaricularia   mugnuB ;   n.  a.  pos- 

'  N.  occipitalis  minor. 


'  M.  EUprft-cUTJculiireB;  n.  b.  c.  anteri- 
oreB,  modii,  el  poBleriores. 

'  N.  phrenicus;  n.  diapbragmalicns ; 
n.  respiralorius  inlernus ;  internal  r«B- 
piraior;  nerve  of  Bell. 

*  PUxuB  brachlaUa  ;  p.  axillaris. 
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ANTERIOR  BRANCHES  OP  THE  CERVICAL  NERVES. 

The  anterior  branches  of  the  cervical  nerves  successively  increase  in 
size  from  first  to  last.  They  turn  forward  to  the  outer  side  of  the  verte- 
bral artery,  except  the  first  of  the  series,  which  is  situated  beneath  the 
horizontal  turn  of  that  vessel  above  the  atlas. 

The  anterior  branches  of  the  upper  four  ceryical  nerves  divide  and 
anastomose  with  one  another  in  such  a  manner  as  to  form  a  series  of 
loops,  constituting  the  cervical  plexus,  which  is  situated  in  front  of  the 
attachment  of  the  muscles  to  the  transverse  processes  of  the  vertebrse. 
The  plexus  is  connected  by  anastomotic  filaments  with  the  superior  cer- 
vical ganglion  and  trunk  of  the  sympathetic,  and  with  the  pneumogas- 
tric,  accessory,  and  hypoglossal  nerves.  It  supplies  an  offset  to  the 
brachial  plexus,  and  gives  off  numerous  branches,  which  are  mainly  dis- 
tributed to  the  front  and  side  of  the  neck. 

The  anterior  branches  of  the  lower  four  cenrioal  nenres  are  much 
larger  than  the  preceding.  Through  anastomosis  together,  and  with  the 
anterior  branch  of  the  first  thoracic  nerve,  they  form  the  brachial 
plexus,  mainly  destined  to  supply  the  upper  extremity.  The  nerves 
forming  the  brachial  plexus  communicate  by  filaments  with  the  second 
and  third  cervical  and  first  dorsal  ganglia  of  the  sympathetic. 

THE  CERVICAL  PLEXUS. 

The  Cer^vical  plexus,^  as  above  mentioned,  is  formed  by  division  and 
anastomosis  of  the  anterior  branches  of  the  upper  four  cervical  nerves. 
It  is  situated  beneath  the  stern o-mastoid  muscle,  and  rests  upon  the 
middle  scalene  muscle  and  the  elevator  of  the  scapular  angle,  opposite 
the  upper  four  cervical  vertebrae. 

From  the  cervical  plexus  are  derived  the  following  nerves  : — 

1.  Muscular  branches. 

2.  The  superficial  cervical  nerve. 

3.  The  great  auricular  nerve. 

4.  The  small  occipital  nerve. 

5.  The  supra-clavicular  nerves. 

6.  The  phrenic  nerve. 

1.  The  Muscular  branches  supply  the  scalene  and  long  cervical  mus- 
cles, the  anterior  and  lateral  straight  muscles,  the  elevator  of  the  scap- 
ular angle,  and  the  sterno-mastoid  and  trapezius  muscles. 

^  Plexus  oerTicalis. 
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2.  The  Snperfloial  Cer'vioal  nerre,^  derived  from  the  anastomosis  of 
the  second  and  third  cenrical  nerves,  is  directed  aronnd  the  posterior 
border  of  the  stemo-mastoid  muscle,  and  passes  forward  between  it  and 
the  subcutaneons  cervical  muscle.  Dividing  into  aaoending  and  descend- 
ing bxmnohet,  the  former  supply  the  subcutaneous  cervical  muscle  and 
the  skin  at  the  upper  fore  part  of  the  neck,  and  anastomose  with  fila- 
ments of  the  facial  nerve ;  the  latter  supply  the  skin  of  the  lower  fore 
part  of  the  neck. 

3.  The  Great  Anrio'nlar  nerre,'  from  the  cervical  plexus,  winds 
around  the  posterior  border  of  the  stemo-mastoid  muscle,  and  ascends 
on  its  outer  surface  to  be  distributed  to  the  external  ear  and  the  skin 
over  the  parotid  gland  and  mastoid  process.  Some  of  its  filaments 
anastomose  with  branches  of  the  facial  and  pneumogastric  nerves. 

4.  The  Small  Ocoip'ital  nerre,'  derived  from  the  second  cervical 
nerve,  ascends  along  the  posterior  border  of  the  sterno-mastoid  muscle, 
and  is  distributed  to  the  skin  and  muscles  of  the  occipital  region,  anas- 
tomosing with  the  great  occipital  and  great  auricular  nerves. 

5.  The  Snpra-olavic'olar  nerres/  of  which  there  are  usually  three, 
spring  from  the  fourth  cervical  nerve,  and  descend  in  the  interval  of  the 
stemo-mastoid  and  trapezius  muscles  to  be  distributed  to  the  skin  over 
the  clavicle,  the  breast,  and  shoulders. 

6.  The  Phrenic  nerre,^  the  most  important  branch  of  the  cervical 
plexus,  springs  from  the  third  and  fourth  cervical  nerves,  and  further 
receives  an  offset  from  the  fifth  cervical  nerve  or  the  commencement  of 
the  brachial  plexus.  Descending  upon  the  anterior  scalene  muscle,  it 
enters  the  thorax  between  the  subclavian  artery  and  vein,  and  proceeds 
downward  in  front  of  the  root  of  the  lung,  included  between  the  pleura 
and  pericardium  until  it  reaches  the  diaphragm,  to  which  it  is  distributed. 
In  its  course  it  receives  anastomotic  filaments  from  the  lower  two  cervical 
ganglia  of  the  sympathetic,  and  gives  filaments  to  the  pericardium. 

THE  BRACHIAL  PLBXUS. 

The  Branchial  plexus/  which  mainly  supplies  the  upper  extremity,  is 
formed  through  anastomosis  of  the  anterior  branches  of  the  lower  four 

^  N.  superficialis  colli;  n.  subcuUne-  *  N.  supra-clafiouUres;  n.  s.  o.  anteri- 

oui  colli  superior,  medius,  et  infimut.  ores,  medii,  et  posteriores. 

*  N.  aurioularis  magnus ;  n.  a.  pos-  ^  N.  phrenious ;  n.  diaphragmaticus ; 
terior.  n.  respiratorius  Internus ;  internal  res- 

*  N.  oooipitalis  minor.  piratory  nerre  of  Bell. 

*  Plezui  braohialea ;  p.  axillaris. 
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cerrical  nerves,  togotlier  with  tlie  corrcspondini;  branch  of  the  fi 
ratfic  nerve.  It  extends  from  the  side  of  tbe  eervical  vertebr»  lo  ilii- 
axilla,  and  opposite  the  coracoid  process  separut«g  into  largo  fllfMeU  for 
the  upper  cxircmity.  In  its  course  it  posseii  gutwordly  bctwecu  the  lui- 
I  teriur  und  middle  scalene  muscles,  and  descends  obliqnely  bcuuntli  tlie 

Fm.  841. 


cl&vicle  into  the  axilla.  It  is  at  first  sitnated  above  and  partially  be- 
hind the  aul}c1avian  blood-vessels,  then  behind  the  asillary  resaels,  and 
fiDaliy,  it  surrounds  the  latter  us  it  is  about  to  expend  ilaeif  in  branches. 
In  its  modes  of  formation  Ibe  brachial  plexus  is  subject  to  variation, 
but  the  most  frequent  arrangement  is  that  which  follows,     Tbe  fifth  cer- 
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vical  nerye  descends  obliquely  and  joins  the  sixth,  and  the  trunk  thus 
fonned  is  shortly  after  joined  by  the  seventh  cervical  nerve.  The  first 
thoracic  nerve  ascends  obliquely  to  join  the  eighth  cervical  nerve.  The 
two  trunks  thus  produced  then  send  off  each  a  branch  which  joins  with 
its  fellow  to  form  a  third  trunk.  Of  the  three  trunks,  one  is  placed  on 
the  outer  side  of  the  axillary  artery ;  another  on  the  inner  side ;  and 
the  third  behind  the  vessel ;  and  from  them  diverge  the  branches  to  the 
limb. 

The  branches  given  off  from  the  brachial  plexus  above  the  clavicle 
are,  for  the  most  part,  destined  to  supply  the  side  of  the  thorax  and 
shoulder ;  those  given  off  below  the  clavicle  are  its  terminal  divisions, 
and  mostly  extend  the  length  of  the  upper  extremity. 

The  branches  of  the  brachial  plexus  are  as  follow : — 

1.  Mascalar  branches. 

2.  Supra-flcapular  nerve. 

3.  Thoracic  nerves. 

4.  Subscapular  nerves. 

5.  Small  cutaneoas  nerve. 

6.  Internal  cutaneous  nerve. 

7.  External  cutaneous  nerve. 

8.  Circumflex  nerve. 

9.  Median  nerve. 

10.  Ulnar  n^rve. 

11.  Mnsculo-spiral  nerve. 

1.  The  Kufeular  branchea  given  off  from  the  commencement  of  the 
brachial  plexus  supply  the  scalene,  long  cervical,  rhomboid,  superior 
serrate,  and  subclavian  muscles. 

2.  The  Supra-acap'ular  nerve,*  from  the  upper  trunk  of  the  brachial 
plexus,  passes  outward  and  backward,  and  proceeds  through  the  supra- 
scapular foramen  to  supply  the  supra-  and  infra-spinous  muscles. 

3.  The  Thorao'io  nervea  consist  of  posterior  and  anterior  branches. 
The  poaterior  or  long  thoraoio  nerye,'  larger  than  the  others,  is  derived 
from  the  fifth  and  sixth  cervical  nerves,  and  descends  along  the  fore  part 
of  the  great  serrated  muscle,  to  which  it  is  distributed.  The  anterior 
ihoraoio  nerves,'  of  which  there  are  two,  spring  from  the  inner  and 
outer  trunks  of  the  brachial  plexus,  and  pass  beneath  the  clavicle  to 
supply  the  pectoral  muscles. 

1  N.  supra  BcapuUris;  n.  scapularis. 

'  N.  thoracious  posterior,  or  longus;  n.  respiratorius  eztemua;  external  respira- 
tory nerre  of  Bell. 
*  Nerri  thoraoioi;  n,  peotorales  anteriorea. 
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4.  The  Subfoap'ular  nerres,^  of  which  there  are  three,  originate  by 
filaments  from  all  the  cords  of  the  brachial  plexns,  except  the  first  tho- 
racic nerve.  The  largest  branch  descends  along  the  outer  border  of 
the  subscapular  muscle  to  be  distributed  to  the  latissimus  muscle,  some 
of  its  filaments  reaching  the  inferior  serrated  muscle.  The  other  two 
nerves  enter  the  upper  part  of  the  subscapular  and  terete  muscles,  which 
they  supply. 

5.  The  Small  Cuta'naons  nerve,'  derived  flrom  the  first  thoracic  nerve 
of  the  brachial  plexus,  descends  along  the  inner  side  of  the  axillary  and 
brachial  blood-vessels  to  near  the  middle  of  the  arm.  It  then  pierces 
the  fascia  of  the  latter,  and  proceeds  beneath  the  skin  to  the  elbow  be- 
tween the  internal  condyle  and  olecranon.  In  its  course  it  anastomoses 
with  the  intercosto-humeral  nerve,  and  it  supplies  the  skin  on  the  lower 
inner  part  of  the  arm. 

The  remaining  branches  of  the  brachial  plexus  come  off  at  the  lower 
or  outer  part  of  the  axilla,  and  appear  as  its  terminal  divisions,  for  the 
most  part  extending  the  length  of  the  upper  extremity. 

6.  The  Internal  Cnta'neonf  nerve,'  from  the  lower  trunk  of  the  bra- 
chial plexus,  is  its  smallest  terminal  branch.  It  descends  on  the  inner 
side  of  the  brachial  blood-vessels,  near  the  middle  of  the  arm,  piercer 
the  fascia,  and  divides  into  two  branches.  Of  these  the  imaller  branch 
descends  to  the  inner  side  of  the  basilic  vein  and  behind  the  internal 
condyle,  to  be  distributed  to  the  skin  on  the  back  of  the  forearm.  The 
larger  branch,  apparently  the  continuation  of  the  main  nerve,  descends 
along  the  inner  front  part  of  the  arm  and  forearm,  and  is  expended  in 
the  contiguous  skin.  At  the  bend  of  the  elbow  one  of  its  branches 
usually  passes  above,  and  another  beneath  the  median  basilic  vein,  near 
the  termination  of  this  vessel  in  the  basilic  vein. 

7.  The  External  Cnta^neoni  nerve,*  larger  than  the  preceding,  and 
derived  from  the  upper  cord  of  the  brachial  plexus,  perforates  the 
coraco-brachial  muscle,  and  passes  between  the  biceps  flexor  and  bra- 
chial muscle  to  the  outer  part  of  the  arm.  It  here  perforates  the 
brachial  fascia,  and  divides  into  two  branches,  of  which  one  passes  in 

^  N.  subscapulares.  '  N.  cutaneus  internus;   n.  c.  L  ma- 

'  N.  cutaneus  minor ;    n.   c.  internus      jor ;  n.  o.  brachii  medius. 
minor;  n.  o.  brachii  internus;  n.  c.  ul-  *  N.  cutaneus  extemus;  n.  musculo- 

naris  Wrisbergii.  cutaneus ;  n.  perforans  Casserii ;  ramus 

magnus  nerri  mediant 
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front,  tbe  other  beneath  the  mcdiaD  ce]>halic  rein,  aiiil  buth  ilescend 
•long  the  onlcr  part  of  the  forearm  to  the  wrist 


In  lie  course  it  gives  hrntiphes  to  the  cornco-brachial,  biceps  flexor, 
and  brachial  muscles,  and  its  terminal  branches  supply  the  skin  on  the 
outer  part  of  the  forearm — some  of  them  anastomosing  with  filnmenU 
of  the  radial  and  maaculo-spiral  nerves. 
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8.  The  Circnmflex  nerre^  accompanies  the  posterior  circumflex  blood* 
yessels  aroand  the  upper  extremity  of  the  homems,  and  is  distribated 
to  the  lesser  terete  and  deltoid  mnscles,  some  of  the  branches  also  sup- 
plying the  shonlder  joint  and  the  skin  on  the  back  of  the  arm. 

9.  The  Median  nerve'  commences  by  two  roots  embracing  the  axillary 
artery  from  the  inner  and  onter  trnnks  of  the  brachial  plexus,  and  de- 
scends in  contact  with  the  brachial  artery  to  the  elbow.  Crossing  in 
front  of  the  latter,  the  nerve  passes  beneath  the  terete  pronator,  and 
proceeds  between  the  superficial  and  deep  flexors  of  the  fingers  to  the 
wrist,  and  then  passes  under  the  annular  ligament  to  the  palm  of  the 
hand.     In  its  course  it  gives  off  the  following  branches : — 

a,  Museular  branches  to  the  muscles  on  the  front  of  the  forearm, 
except  the  ulno-carpal  flexor. 

h.  The  anterior  interosseous  nerve,'  which  follows  the  corresponding 
artery,  and  supplies  the  deeper  muscles  on  the  front  of  the  foreann. 

c.  The  superficial  palmar  branch/  which  pierces  the  fi»da  of  the  fore- 
arm near  the  wrist,  and  proceeds  to  the  skin  of  the  palm  of  the  hand. 

d,  A  muscular  branch  to  the  muscles  of  the  ball  of  the  thumb. 

6.  The  Digital  nerves,  of  which  there  are  fi?e.  Two  proceed  to  the 
sides  of  the  thumb ;  a  third  runs  along  the  outer  side  of  the  index 
finger ;  and  the  remaining  two  pass  down  the  second  and  third  meta- 
carpal intervals,  and  divide  each  into  branoheSy  which  supply  the  con- 
tiguous sides  of  the  index,  middle,  and  ring  fingers.  The  fifth  digital 
nerve  receives  a  communicating  branch  from  the  ulnar  nerve. 

At  the  bases  of  the  first  phalanges,  the  digital  nerves  give  off  a  dor- 
sal branch,  which  runs  along  the  border  of  the  back  of  the  fingers.  At 
the  ends  of  the  latter  the  digital  nerves  divide  into  two  branches,  of 
which  one  supplies  the  tips,  the  other  the  part  beneath  the  nail. 

10.  The  Ulnar  nerve,*  from  the  lower  and  outer  trunks  of  the  bra- 
chial plexus,  is  smaller  than  the  preceding,  and  gradually  diverges  from 
it  on  the  inner  part  of  the  arm  to  the  interval  of  the  olecranon  and  in- 
ternal condyle.  In  this  position  it  may  be  compressed  against  the  latter 
through  the  skin,  giving  rise  to  the  sensation  which  has  led  the  part 
commonly  to  be  called  the  "crazy  bone." 

Piercing  the  origin  of  the  ulno  carpal  flexor,  the  ulnar  nerve  proceeds 
between  this  muscle  and  the  deep  flexor  of  the  fingers  to  the  wrist,  where 

1  N.   circumflexuB ;    n.   axillaris;    n.  *  N.  palmaris  superficialis;    n.  OQta- 

Bcapulo-humeralis.  neus  palmaris;  n.  o.  p.  longus. 

'  N.  medianus.  ^  N.  ulnaris ;   n.  cubitalis ;  cubito-di- 

*  N.  interosseus  Internus ;   n.  i.  pro-  gital  nerve, 
fundus. 
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it  passes  over  tlie  anmilnr  li)raiiR-iit  clost-  to  the  ])i<(ifarm   bono,  and 
reaches  the  piilin  of  the  iiuml.     Its  hranrht-s  nre  as  follow : — 

«■  Articniar.  mtuonlar,  ami  ctttaneoui  brauchei  to  tlie  elbow  Joint, 
ulno-cnrpnl  and  deep  fluxor  of  Ihc  flngpr§,  and  the  skin  on  the  inner 
part  or  tho  forearm. 

Fio.  «14.  Pin.  1145. 
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c.  The  deep  palmar  branch,  which  follows  the  corresponding  blood- 
vessels, and  supplies  the  small  muscles  of  the  little  finger,  the  interosseal 
and  lumbrical  muscles. 

d.  The  Digital  nerves,  of  which  there  are  two.  One  of  these  sup- 
plies twigs  to  the  short  palmar  muscle  and  the  skin  on  the  inner  part  of 
the  hand,  and  then  runs  along  the  inner  side  of  the  little  finger.  The 
other  passes  along  the  last  metacarpal  interval,  gives  an  offset  to  the 
last  median  digital  nerve,  and  then  divides  into  two  branches,  which 
supply  the  contiguous  sides  of  the  ring  and  little  fingers. 

11.  The  KnscnloHq^iral  nerve,^  from  the  posterior  trunk  of  the  bra- 
chial plexus,  is  the  largest  branch  of  the  latter.  It  winds  in  a  half 
spiral  around  the  back  of  the  humerus,  in  company  with  the  superior 
profound  artery,  between  the  triceps  extensor  and  the  bone,  and  descends 
in  the  interval  of  the  long  supinator  and  brachial  muscle  to  the  elbow, 
where  it  divides  into  the  radial  and  posterior  interosseal  nerves.  In 
its  course  through  the  arm  it  gives  off  muscular  branches  to  the  triceps 
extensor,  anconeus,  brachial,  long  supinator,  and  long  radio-carpal  ex- 
tensor muscles,  and  cutaneous  branches  to  the  skin  on  the  inner  side  of 
the  arm  and  forearm  to  the  wrist. 

The  Badial  nerre,  the  smaller  division  of  the  musculo-spiral,  runs 
along  the  outer  part  of  the  forearm,  and  passes  beneath  the  tendon  of 
the  long  supinator.  It  then  pierces  the  fascia,  and  divides  into  branches 
which  anastomose  with  the  external  cutaneous  nerve,  and  are  distributed 
to  the  skin  on  the  outer  back  part  of  the  hand,  the  back  of  the  thumb, 
the  index  and  middle  fingers. 

The  Posterior  Interos'seal  nerve  passes  through  the  short  supinator 
muscle  to  the  back  of  the  forearm,  where  it  divides  into  branches  supply- 
ing the  extensor  muscles,  except  the  long  radio-carpal  extensor.  A  term- 
inal branch  descends  on  the  interosseal  membrane  to  the  back  of  the 
wrist,  which  it  supplies. 

THE  THORACIC  NERVES. 

There  are  twelve  pairs  of  thorac'io  nerves,'  of  which  the  first  pair 
issue  from  the  intervertebral  foramina,  between  the  upper  two  dorsal 
vertebrae,  and  the  last  pair  between  the  last  dorsal  and  first  lumbar  ver- 
tebra. The  first  pair  is  much  the  largest ;  the  others  are  nearly  of  uni- 
form size.  After  escaping  from  the  intervertebral  foramina  they  divide 
into  anterior  and  posterior  branches. 

1  N.  musoulo-spiralis ;  n.  radialis ;  n.  spiralis. 
'  Dorsal  nenres ;  nenri  thoraciois,  or  dorsales. 
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POSTERIOR  BRANCHES  OP  THE  THORACIC  NERVES. 

The  Poiterior  branches  of  the  thoracic  nerreii  like  those  of  the 
other  spinal  neryes  generally,  are  smaller  than  the  anterior  branches. 
Turning  backward  between  the  transverse  processes  of  the  vertebras, 
they  divide  into  external  and  internal  branches. 

The  external  branchei  snccessivelj  increase  in  size  from  first  to  last, 
and  appear  in  the  interval  of  the  longissimns  and  sacro-lambar  mnscles, 
which  they  supply.  The  lower  six  of  the  series  further  give  off  cnta- 
neoni  branches,  which  pierce  the  inferior  serrated  and  latissimus  muscles 
to  supply  the  skin  contiguous  to  the  angle  of  the  ribs. 

The  internal  branches  of  the  upper  six  thoracic  nerves  appear  in  the 
interval  of  the  multifid  and  semi-spinal  muscles,  to  which  they  give  fila- 
ments, and  then  supply  the  skin  in  the  vicinity  of  the  spinous  processes 
of  the  vertebrffi.  The  corresponding  branches  of  the  lower  six  thoracic 
nerves  terminate  in  the  multifid  spinal  muscle. 

ANTERIOR  BRANCHES  OF  THE  THORACIC  NERVES. 

The  anterior  branches  of  the  thoracic  nerves  remain  distinct  from 
one  another,  or  do  not  anastomose  and  form  plexuses  as  in  the  case  of 
the  other  spinal  nerves.  Near  their  commencement  each  communicates, 
by  means  of  a  pair  of  anastomotic  filaments,  with  the  contiguous  tho- 
racic ganglia  of  the  sympathetic. 

The  anterior  branch  of  the  first  thoraoio  nerre,  much  larger  than 
the  others,  as  previously  indicated,  ascends  over  the  first  rib  to  form 
part  of  the  brachial  plexus.  In  its  course  it  gives  off  a  small  branch, 
the  first  intercostal  nerve,  which  runs  along  the  first  intercostal  space. 

The  anterior  branohes  of  the  snoceeding  thoraoio  nerres  are  of 
nearly  uniform  size,  and,  with  the  exception  of  the  last  one,  pass  out- 
wardly in  the  intercostal  spaces  as  intercostal  nerves. 

The  anterior  branch  of  the  last  thoracic  nerve  is  situated  below  the 
last  rib.  After  crossing  the  quadrate  lumbar  muscle,  it  advances  between 
the  internal  oblique  and  transverse  muscles  in  the  same  manner  as  the 
intercostal  nerves.  At  its  commencement  it  frequently  sends  an  anasto- 
motic filament  to  the  first  lumbar  nerve. 

THE  INTERCOSTAL  NERVES. 

The  first  interoostal  nerve  is  a  small  branch  given  off  from  the  ante- 
rior branch  of  the  first  thoracic  nerve,  and  supplies  the  muscles  of  the 
corresponding  intercostal  space. 
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The  lower  ten  intercostal  nerves^  are  constituted  bj  the  anterior 
branches  of  the  thoracic  nerves,  from  the  second  to  the  eleyenth  inclosiTe, 
and  pass  outwardly  in  the  lower  ten  intercostal  spaces.  They  first  rest 
against  the  external  intercostal  muscle,  and  proceed  between  the  two  in- 
tercostal muscles  in  company  with  the  corresponding  blood-vessels,  below 
which  they  are  situated.  They  then  penetrate  the  internal  intercostal 
muscle,  and  continue  forward  between  it  and  the  pleura. 

The  upper  intercostal  nerves  finally  perforate  the  fore  part  of  the 
intercostal  spaces  and  the  greater  pectoral  muscle,  and  terminate  in  the 
skin  of  the  breast  as  the  anterior  cutaneous  nerves  of  the  thorax.' 

The  lower  intercostal  nerves  pass  over  the  cartilages  of  the  ribs  at 
the  inferior  margin  of  the  thorax,  and  advance  between  the  internal 
oblique  and  transverse  muscles  of  the  abdomen  to  the  straight  muscle. 
Penetrating  this,  they  finally  end  near  the  median  line  as  the  anterior 
cutaneous  nerves  of  the  abdomen.' 

In  their  course  the  intercostal  nerves  supply  the  contiguous  muscles, 
and  give  off  lateral  cutaneous  branches.'  These  perforate  the  external 
intercostal  muscles,  and  pass  between  the  fasciculi  of  the  great  serrated 
muscle  above  and  the  external  oblique  muscle  below,  and  are  distributed 
to  the  skin  on  the  side  of  the  thorax  and  abdomen. 

The  lateral  cutaneous  branch  of  the  second  intercostal  nerve  consti- 
tutes the  intercosto-humeral  nerve,  which  extends  across  the  axillary 
space,  anastomoses  with  the  small  cutaneous  nerve,  and  is  distributed  to 
the  skin  on  the  inner  part  of  the  arm. 

THE  LUMBAR  NERVES. 

Of  the  five  pairs  of  lumbar  nerves,^  the  first  issue  Arom  the  interver- 
tebral foramina,  between  the  first  and  second  lumbar  vertebrae,  and  the 
last  pair  between  the  fifth  lumbar  vertebra  and  the  sacrum.  Like  the 
cervical  and  thoracic  nerves  they  divide  into  an  anterior  and  a  posterior 
branch. 

The  posterior  branches  of  the  lumbar  nerves  decrease  in  size  from 
above  downward,  and  pass  backward  between  the  transverse  processes 
of  the  vertebrsB.  Penetrating  the  interstice  of  the  longissimus  and  sacro- 
lumbar  muscles,  they  supply  them  with  branches  and  send  filaments  to  the 
contiguous  skin. 

The  anterior  branches  of  the  lumbar  nerves  successively  increase  in 
size ;  and  at  their  commencement  each  communicates  by  a  pair  of  anas- 

^  N.  intercostales :  n.  subcostales.  '  Rami  outanei  laterales. 

*  Rami    cutanei    intend ;    reflected  *  N.  lumbares ;  n.  abdominales. 

nerves. 
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tomotic  filaments  with  the  neighboring  lambar  ganglia  of  the  sympa- 
thetic. They  pursue  an  oblique  course  outward  and  downward,  partly 
through  and  partly  behind  the  psoas  muscle.  In  this  position  each  nerve 
above  sends  an  offset  to  the  one  next  below,  and  by  this  mode  of  anas- 
tomosis the  upper  four  lumbar  nerves,  in  conjunction  with  a  filament 
from  the  last  thoracic  nerve,  form  the  lumbar  plexus.  The  offset  from 
the  fourth  lumbar  nerve  joining  the  fifth,  together^  form  part  of  the 
sacral  plexus. 

THE  LUMBAR  PLEXUS. 

The  Lumbar  plexui,'  formed,  as  above  mentioned,  by  the  anastomosis 
of  the  anterior  branches  of  the  upper  four  lumbar  nerves  with  a  filament 
from  the  last  thoracic  nerve,  besides  supplying  the  psoas  and  quadrate 
lumbar  muscles,  gives  off  the  following  branches : — 

1.  Jlio-hypogastric  nerve. 

2.  Ilio-inguinal  nerve. 

3.  Genito-craral  nerve. 

4.  External  cataneoos  nerve. 

5.  Obturator  nerve. 

6.  Anterior  cmral  nerve. 

1.  The  Ilio-hypogas'trio  nerve'  springs  from  the  first  lumbar  nerve, 
passes  through  the  psoas  muscle,  and  crosses  the  quadrate  lumbar  muscle 
to  the  crest  of  the  ilium.  It  then  perforates  the  transverse  muscle  of  the 
abdomen,  and  proceeds  between  it  and  the  internal  oblique  muscle  to 
the  inguinal  canal,  through  which  it  descends,  or  it  pierces  the  tendon  of 
the  external  oblique  muscle,  to  supply  the  skin  over  the  pubis. 

2.  The  nio-in'guinal  nerve/  from  the  same  source  as  the  preceding, 
passes  through  the  psoas  muscle  and  across  the  iliac  muscle  to  Poupart's 
ligament.  It  then  perforates  the  transverse  muscle,  and  descends  the 
inguinal  canal  to  supply  the  skin  of  the  penis  and  scrotum,  or  the  labium 
of  the  female. 

This  and  the  ilio-hypogastric  nerve  are  of  variable  size,  and  usually  a 
diminution  of  one  is  compensated  by  an  increase  of  the  other. 

3.  The  OenitoHsrural  nerve*  springs  from  the  second  lumbar  nerve, 
and  pierces  the  psoas  muscle  to  descend  on  its  anterior  surface,  upon 

1  The  lumbo  sacral  oord.  *  N.  ilio-inguinalis ;   n.  musculo-cuta- 

*  Plexus  lumbaris.  neus  inferior. 

*  N.  ilio-hypogastricus ;   n.  musoulo-  ^  N.  genlto-oruralis ;  n.  pudendis  ex- 
cutaneus  superior.  ternus  ;  n.  spermaticus  eztemus ;  n.  in- 

guinalis  eztemus. 
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which  it  diyides  into  two  branches.  Of  these,  the  genital  brmneh' 
crosses  to  the  inner  side  of  the  external  iliac  artery,  and  enters  the  in- 
guinal canal,  through  which  it  proceeds  to  be  distributed  to  the  sperm- 
atic cord  and  the  coYerings  of  the  testicle,  or  in  the  female  to  the  round 
ligament,  mons  veneris,  and  labium.  The  omral  branch'  descends  on  the 
outer  side  of  the  external  iliac  artery,  and  passes  beneath  Ponpart's  lig- 
ament to  supply  the  skin  in  front  of  the  thigh. 

4.  The  External  cutaneons  nerve,'  deriyed  from  the  second  and  third 
lumbar  nerves,  crosses  the  iliac  muscle  to  the  notch  below  the  anterior 
superior  spinous  process  of  the  ilium,  and  thence  escapes  from  the  ab- 
domen. Piercing  the  femoral  fascia  below  Ponpart's  ligament,  it  divides 
into  two  branches,  of  which  one  supplies  the  skin  on  the  outer  part  of 
the  thigh,  while  the  other  supplies  the  skin  on  the  fore  part  as  low  as  the 
knee. 

5.  The  Obtura'tor  nerve/  larger  than  the  preceding  branches  of  the 
lumbar  plexus,  is  derived  from  the  second,  third,  and  fourth  lumbar 
nerves.  Emerging  from  beneath  the  inner  border  of  the  psoas  muscle, 
it  runs  along  the  side  of  the  pelvis,  and  escapes,  in  company  with  the  ob- 
turator blood-vessels,  through  the  foramen  of  the  obturator  membrane. 
Reaching  the  thigh,  it  divides  into  two  branches,*  of  which  one  supplies 
the  great  adductor  and  external  obturator  muscles,  and  gives  filaments 
to  the  hip  joint,  while  the  other  supplies  the  long  and  short  adductor, 
the  pectineal,  and  gracilis  muscles,  and  furnishes  filaments  to  the  skin  on 
the  inner  side  of  the  thigh. 

6.  The  Crural  nerve,^  the  largest  branch  of  the  lumbar  plexus,  is 
derived  from  the  second,  third,  and  fourth  lumbar  nerves.  Passing  from 
beneath  the  psoas  muscle,  it  descends  in  the  groove  between  this  and  the 
iliac  muscle,  and  emerges  from  the  pelvis  under  Ponpart's  ligament.  In 
this  position  it  is  situated  a  short  distance  to  the  outer  side  of  the  fem- 
oral artery,  beneath  the  femoral  fascia,  and  divides  into  numerous 
branches. 

Within  the  pelvis  it  supplies  the  iliac  muscle ;  externally  it  gives 
muscular  branches  to  the  quadriceps  extensor,  the  sartorius,  and  pecti- 
neal muscles,  besides  which  it  gives  off  the  following : — 

^  Ramus  pudendus  extemus ;  n  sper-  *  N.  obturatorius ;    n.  oruralis  poste- 

maticus  extemus.  rior;  n.  c.  intemus. 

'  Ramus  lumbo-inguinalis.  '  Ramus  anterior  et  posterior. 

*  Nenrus  cutaneus  extemus  ;  n.  c.  an-  ^  N.  cruralis;  n.  c.  anterior ;  the  ante- 

terior.  rior  crural  nenre ;  n.  femoralis ;  n.  mos- 

culo-cutaneus  femoris. 
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b.  Tliu  Internal  cataneoDi  nerve,'  which  descends  inwardi;  acronthe 
femoral  bloo<l-vciixd:4,  tttid  perforates  the  faseia  to  Hupplf  the  skia  on  Ihe 
innur  part  of  the  thigh  to  the  Ivoee. 

c.  The  Long  Baphenoni  nenre.'  which  is  the  largest  or  t)ie  cntaneoa) 
braofhcs  of  the  anterior  crural  nerve.  It  accompanies  the  femoral 
blood-vessels  until  these  arc  about  paasing  throogb  the  opeoing  of  tk 
great  adductor  innsclc,  when  it  leaves  them,  aod  dcsceuds  sader  the 
Bartorius  muscle  to  the  knee.  It  then  pierces  the  fascia  between  the  tea- 
dons  of  the  sartorins  and  gracilis  muscles,  and  accompanies  the  long 
Baphenoua  vein  down  the  iuuer  side  of  the  leg  to  the  foot.  Above  the 
knee  it  gives  off  a  coiisiderablc  branch,  which  perforates  the  aartorini 
mnsclc  and  the  fascia,  and  is  Uistribiited  to  the  skin  over  the  knee.  In 
the  remainder  of  its  course  it  is  expended  in  branches  to  the  skin  o^i 
inner  side  of  the  leg  and  foot. 


THE  SACRAL  AND  COCCYGEAL  NERVES. 

There  are  five  pairs  of  aacral,*  and  one  pair  of  eooey^'ftl  nerrei,' 
which  sue ceflsively  diminish  in  size;  and  they  differ  from  other  splDil 
nerves  by  undergoing  division  into  anterior  and  posterior  hraDchea 
within  the  vertebral  canal. 

The  posterior  branchea  of  the  npper  four  sscral  nerrea  emerge  ai 
the  corresponding  sacral  foramina;  the  posterior  branohea  of  the  ftftli 
■acral  and  the  coccygeal  nerve  from  the  end  of  the  vertebral  canal 
They  anastomose  with  one  another,  forrainp  a  series  of  loops,  and  jrive 
olT  filaments  which  snpply  the  commencement  of  the  dorsal  extensor  and 
mnltifid -spinal  muscle,  and  the  contiguous  skin. 

The  anterior  branches  of  the  npper  four  aaoral  nervea  emerge  at  thi' 
corresponding  saeral  foramina,  and,  in  conjunction  with  the  fifth,  and 
part  of  tlie  fourth  lumbar  nerve,  form  tlio  sacial  plexus. 

The  anterior  branch  of  the  fifth  lacral  nerve  is  small,  and  emerges 
from  the  end  of  the  vertebral  canal.  It  divides  into  two  branches,  of 
which  one  joins  with  a  filament  of  the  fourth  sacral  nerve  to  end  in  the 
hypogastric  plexus  of  the  sympathetic,  aud  the  other  joins  the  coccygeal 
nerve. 

The  anterior  branch  of  the  coccygeal  nerve,  smaller  than  the  pre- 
ceding, also  emerges  at  the  end  of  the  vertebral  canal.  Being  joined 
by  a  branch  of  the  lost  sacral  nerve,  it  perforates  the  coccygeal  mosclfl 
and  the  great  gacro-sciatic  ligament,  to  terminate  in  the  contignoos  ddn 
of  the  buttock. 
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THE  SACRAL  PLEXUS. 

The  Saoral  plexus,^  as  previously  mentioned,  is  formed  by  the  con- 
junction of  the  anterior  branches  of  the  upper  four  sacral  nerves  with 
the  anterior  branch  of  the  fifth  and  part  of  that  of  the  fourth  lumbar 
nerves.  These  converge  from  their  respective  foramina  into  a  broad, 
flat  cord,  which  passes  from  the  cavity  of  the  pelvis  through  the  great 
sacro-sciatic  foramen,  and  mainly  ends  in  the  great  sciatic  nerve. 

The  sacral  plexus  is  triangular,  rests  against  the  pyriform  muscle,  and 
is  separated  from  the  internal  iliac  blood-vessels  and  the  neighboring 
viscera  by  the  pelvic  fascia.  Its  upper  divisions,  formed  by  the  lowest 
lumbar  and  upper  sacral  nerves,  are  of  large  and  nearly  uniform  size. 
The  division  formed  by  the  third  sacral  nerve  is  considerably  smaller 
than  those  above,  and  that  formed  by  the  fourth  sacral  nerve  is  less  than 
half  the  size  of  the  preceding. 

Besides  giving  off  small  branches,  chiefly  from  the  lower  part  of  the 
plexus,  to  the  hypogastric  plexus  of  the  sympathetic,  the  pyriform,  in- 
ternal obturator,  elevator  and  sphincter  anal,  geminous,  and  quadrate 
femoral  muscles,  it  terminates  in  the  following  branches  : — 

1.  Superior  gluteal  nerve. 

2.  Pudic  nerve. 

3.  Small  sciatic  nerve. 

4.  Great  sciatic  nerve. 

1.  The  Superior  Oluteal  nerve'  is  derived  from  the  upper  part  of  the 
sacral  plexus,  and  passes  from  the  pelvis  in  company  with  the  gluteal 
blood-vessels  at  the  upper  part  of  the  great  sciatic  foramen.  Dividing 
into  two  branches,  these  advance  between  the  middle  and  small  gluteal 
muscles,  to  which,  and  the  tensor  of  the  femoral  fascia,  they  are  dis- 
tributed. 

2.  The  Pudic  nerre'  leaves  the  lower  part  of  the  sacral  plexus,  and 
passes  from  the  pelvis  through  the  great  sciatic  foramen  below  the  pyri- 
form muscle.  Turning  behind  the  spine  of  the  ischium,  it  re-enters  the 
pelvis  through  the  small  sciatic  foramen,  and  accompanies  the  internal 
pudic  artery  along  the  outer  part  of  the  ischio-rectal  fossa.  Its  branches 
are  as  follow : — 

a.  The  inferior  hflBmorrhoidal  nerve/  which  is  given  off  near  the 

1  Plexus  sacralis ;   p.  ischiaticus ;   p.  *  N.  pudendus ;  n.  spermaticus  com- 

femoralis  inferior.  munis. 

'  Nerros  glutsBUS  superior.  *  N.  hsemorrhoidalis  imus. 
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comiucucement  of  the  pndic,  or  Bometimes  directly  from  the  us 
plesna.  Accompanying  the  trunk  of  the  padJc  throogh  the  small  aci- 
Stic  foramen,  it  dcacendK  to  the  extremity  of  the  rectum,  and  termiaUte 
ia  the  sphincter  of  the  anas  and  the  adjacent  integument. 

b.  The  perineal  nerve.'  Thia  divides  into  superficial  bruichei, 
which  are  distributed  to  the  p;kin  of  the  perineum  -,  and  deep  brandti, 
which  supply  the  ranscles  of  the  perineum  and  penis,  and  Die  |iust«riar 
part  of  the  acrotam.  lu  the  female,  in  correspondence  with  the  Itttcr 
parts,  it  supplies  the  muscles  of  the  ragina  and  clitoris,  the  restibtle, 
the  nympbce,  and  the  labia. 

c.  The  dorsal  nerve  of  the  penis,'  or  of  tlie  clitoris.'  This  aeconi- 
panics  the  corresponding  artery  between  the  cavernous  and  siwiugj 
bodies  to  the  back  of  the  organ,  along  whieh  it  proceeds  to  Ihe  gluit. 
It  supplies  the  cavernous  and  spongy  bodies,  the  gtaua  and  prepuce,  the 

■  skin  of  the  penis,  or  the  upper  part  of  the  nympha, 

3.  The  Bmall  Sciat'io  nerve'  is  derived  from  the  lower  part  of  ilu 
sacral  plexus,  through  the  union  of  two  or  three  narrow  offsets.  Paw- 
ing from  the  cavity  of-tbe  pelvis  through  the  great  sciatic  fommeu,  be- 
low the  pyriform  muscle,  it  descends  upon  the  bock  of  the  thigh  and  \ef- 

At  the  upper  part  of  its  course  it  is  under  the  great  gluteal  muecie. 
and  gives  olf  the  inferior  gluteal  and  pudendal  nerves.  It  then  proceedi 
downward  beneath  the  femoral  fascia,  and  is  resolved  into  many  amill 
cutaneous  branches,  which  pierce  the  latter  and  supply  the  contlguou 
skin  of  the  thigb  and  leg. 

The  inferior  g;Iateal  nerves,'  usnally  two  in  number,  come  from  tht 
commencement  of  the  small  ixchiatic  nerve  or  directly  from  the  saml 
plexus  close  to  it,  and  are  distributed  to  the  great  gluteal  muscle. 

The  pudendal  nerve,*  a  large,  cutaneous  branch  of  the  small  sciatic. 
curves  forward  below  the  tuberosity  of  the  ischium,  and  is  distributed  Ui 
the  scrotum,  or  the  labia. 

i.  The  Great  Sciat'io  nerve'  appears  as  a  prolongation  of  the  sacnl 
plexus,  and  is  the  largest  nerve  of  the  body.     It  escapes  from  the  peltii 


■  N.  pudendtu  inreriiir;  n.  Rpermnii- 
cua  infirior:  n.  oT&rliiDB  inferior  i  n,  o. 
iDternus. 

'  N.  padcnduH  superior,'  d.  epennali- 

CUB  Huperior;  n.  ovaricuB  Superior;  n.  o. 

>.  doraalia  penis. 


'  M.  glnlnua  inferior  el 
pusieriur;  n.  iBobiadieiu  minor. 

'  N.  gluUei  inferioret. 

*  N.  cuUneua   femaris   pootfrior;  n. 
pudendnlielongus  inferior;  inferior  pu- 


dendal n 


.   incliiedi- 


:  great  feiaoro-poptile&l  n 
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through  the  gpreat  sciatic  foramen,  below  the  pyriform  muscle,  descends 
throngh  the  middle  of  the  interval  between  the  tuberosity  of  the  ischium 
and  the  great  trochanter,  and  continues  along  the  back  of  the  thigh  to 
its  lower  part,  where  it  divides  into  the  external  and  internal  popliteal 
nerve.  The  division  of  the  sciatic  nerve  may  occur  at  any  point  be- 
tween the  ordinary  one  just  stated  and  its  commencement  in  the  sacral 
plexus 

In  its  course  down  the  thigh  the  great  sciatic  nerve  gives  articular 
filaments  to  the  hip  joint,  and  mnscular  branches  to  the  flexors  and 
great  adductor. 

The  External  Poplite'al  nerre'  is  the  smaller  terminal  division  of  the 
great  sciatic.  Descending  obliquely  along  the  outer  part  of  the  popli- 
teal space  to  the  fibula  below  its  head,  it  passes  between  that  bone  and 
the  long  peroneal  muscle,  and  divides  into  the  anterior  tibial  and  mus- 
culo-cutaneous  nerves.  In  its  course  it  gives  off  several  articular 
branches  to  the  knee  joint,  a  couple  of  outaneons  branches'  to  the  skin 
on  the  outer  part  of  the  leg,  and  the  peroneal  communicating  branch,' 
which  descends  the  back  of  the  leg  to  join  the  short  saphenous  nerve. 

The  anterior  tibial  nerre*  passes  beneath  the  long  extensor  of  the 
toes,  and  reaches  the  fore  part  of  the  interosseal  membrane,  to  accom- 
pany the  anterior  tibial  vessels  down  the  leg.  In  its  course  it  furnishes 
filaments  to  the  contiguous  muscles,  and  in  front  of  the  ankle  joint  divides 
into  two  branches,  of  which  one  supplies  the  short  extensor  of  the  toes, 
and  the  other  follows  the  dorsal  pedal  artery,  and  supplies  the  inner  part 
of  the  foot. 

The  mnsculo-cntaneons  nerre*  descends  between  the  peroneal  muscles 
and  the  long  extensor  of  the  toes,  giving  them  branches,  and  reaches  the 
lower  third  of  the  front  of  the  leg,  where  it  perforates  the  fascia  and  be- 
comes subcutaneous.  Continuing  its  descent,  it  divides  into  two  branches, 
which  supply  the  skin  on  the  back  of  the  foot  and  toes. 

The  Internal  Poplite'al  nerve,'  the  larger  of  the  terminal  divisions  of 
the  great  sciatic  nerve,  is  continued  in  the  direction  of  the  parent  trunk. 
It  occupies  the  middle  of  the  popliteal  space,  more  superficially  than  the 
blood-vessels,  and  at  the  lower  margin  of  the  popliteal  muscle  assumes 
the  name  of  the  posterior  tibial  nerve.      It  gives  off  two  or  three  ar* 

^  N.  popliteas  externas;  n.  peroneus;  *  N.  tibialis  anterior;  n.  peroneus  pro- 

n.  fibularis;  n.  ischiadicus  minor.  fundus;  n.  interosseus. 

'  Peroneo-cutaneous  nerres.  ^  N.  muaculo-cutaneus ;  m.  peroneus 

*  N.  communicans  fibularis.  superficialis. 

^  N.  popliteus  internuB ;  n.  tibialis. 
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tlcTilar  braaeliei  to  tho  kneo  joint,  a,nd  maicnlar  branchn  to  the  gw. 
(.■ni^mias,  solens,  planlar,  uiiil  puplitfal  innaclea.     Il  nlso  gives  nV  ihc 
'  dtort   taphenoiu   nerve,'  wliicli  descends  between  tht  gastrornemiiu 


Fia.  348.  Rxnuii 
bnuicFi  la  OKonUt  pan  nf  Iht  log!  3, 
UHU  »r»  4.  ftj  a,  I,  S.  Unnlni '  ' 


bnnch  of  Ibo  lUVi 


jr^.SM.  PoruTui,  imTQ.    l,  Inunul  pDplli«]  d«vs:  a,X,i,  iniiKaUr  bi 

BBiu  narvii  B.«tarDnl  papUnol  ncrn;  I,mui»nu  bnodi;  H,  poionAl  (UDimoiilcktiDg  bnuwhj<j<lila( 

tlM shnn  aiiphrBniM  nDrn :  (kconitauDlrDnkorthsivruBiHlaiminiialcal 

DBtcrputoflhtfinl:  10,  bnnh  td  Iho  hHl ;  ll.uatuiHiis  Imncb  (nin  tbi  poUarior  UbMt  Mrt*)  U 


'  N.  MphenuB  eiternuB: 
nieana  neni  Ubici;  n. 


9  tibialis ;  rsmuti  o 


longus  CTUria  el  pedis. 
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muscle  and  the  fascia,  and  about  the  middle  of  the  leg  perforates  the 
latter  and  becomes  snbcntaneons.  It  then  nsnallj  receives  the  peroneal 
eommimioatiiig  branch^  of  the  external  popliteal  nerve,  and  descends, 
in  company  with  the  short  saphenous  vein,  to  the  outer  side  of  the  foot, 
to  which  it  is  distributed. 

The  Posterior  TiUal  nerve  is  the  continuation  of  the  internal  pop- 
liteal nerve  from  the  lower  margin  of  the  popliteal  space.  It  descends 
the  back  of  the  leg,  in  company  with  the  posterior  tibial  vessels,  supply- 
ing in  its  course  muscular  branches  to  the  posterior  tibial  and  long 
flexor  muscles  of  the  toes,  and  a  cutaneous  branch  to  the  skin  of  the 
heel.     Behind  the  inner  ankle  it  divides  into  the  two  plantar  nerves. 

The  Internal  plantar  nerve'  accompanies  the  corresponding  artery 
in  the  sole  of  the  foot,  in  its  course  giving  branches  to  the  short  flexor 
of  the  toes,  the  abductor  of  the  great  toe,  and  the  skin  of  the  sole.  At 
the  back  part  of  the  metatarsus  it  divides  into  fbnr  digital  nerves,  of 
which  one  courses  along  the  inner  side  of  the  great  toe,  while  the  other 
three  pass  forward  in  the  succeeding  three  metatarsal  intervals,  and  bi- 
furcate to  supply  the  contiguous  sides  of  the  corresponding  toes.  These 
digital  nerves  also  supply  the  short  flexor  muscle  of  the  great  toe  and 
the  contiguous  Inmbrical  muscles. 

The  External  plantar  nerve,'  the  smaller  of  the  terminal  divisions 
of  the  posterior  tibial,  passes  between  the  short  digital  and  accessory 
flexors  to  the  outer  side  of  the  foot  In  its  course  it  gives  muscular 
branches  to  the  short  and  accessory  flexors  of  the  toes,  the  muscles 
of  the  little  toe,  the  adductor  of  the  great  toe,  and  the  interosseal,  trans- 
verse, and  outer  Inmbrical  muscles.  It  also  gives  cutaneous  filaments 
to  the  outer  part  of  the  sole,  and  terminates  in  two  digital  nerves, 
which  supply  the  outer  side  of  the  little  toe  and  the  contiguous  sides  of 
this  and  the  adjoining  toe. 

THE  SYMPATHETIC  SYSTEM  OP  NERVES. 

The  Sympathetic  system  of  nerves^  is  mainly  devoted  to  supply  the 
viscera  of  the  great  cavities  of  the  body,  though  the  respiratory  organs, 
the  heart,  and  the  extremities  of  the  alimentary  canal  also  receive  nerves 
from  the  cerebro-spinal  system.  The  nerves  of  the  sympathetic  system 
are  generally  much  smaller,  less  strong,  and  less  distinctly  observable 

1  N.  communicans  fibularis.  organic  nerTous  Bystem;   nerTous  sys- 

'  N.  plant aris  internus.  tern  of  the  automatic  functions;  nenres 

'  N.  plantaris  extemus.  of  organic  life;  great  intercostal  nenres; 

^  Great  sympathetic    nerves;    tri-  rertebral  nenres ;  yaso-motor  nerres. 
splanchnic  nerres;   gangUonic  nenres; 
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than  those  of  the  cerebro-spinal  system.  Usnallj  they  possess  a  more 
or  less  grayish  aspect,  closely  adhere  to  contiguous  stmctores  by  a  pro- 
fusion of  connective  tissue,  and  are  connected  with  many  ganglia. 

Like  the  cerebro-spinal  system,  the  sympathetic  system  is  double.  It 
consists  of  a  gangliated  cord,  extending  on  each  side  of  the  body  the 
entire  length  of  the  vertebral  column,  intercommunicating  with  the 
neighboring  cerebro-spinal  nerves  by  means  of  anastomotic  filaments,' 
and  sending  off  numerous  branches,  which  form  intricate  plexuses  often 
associated  with  additional  ganglia,  and  usually  following  the  course  of 
the  blood-vessels  to  the  viscera. 

The  gangliated  cords  of  the  two  sympathetics  lie  nearly  parallel  to 
each  other  as  far  down  as  the  sacrum,  upon  which  they  gradually  con- 
verge and  conjoin  in  a  single  minute  ganglion  resting  on  the  coccyx. 
The  ganglia  of  each  cord  correspond  in  number,  and  nearly  in  position 
with  the  segments  of  the  vertebral  column,  except  in  the  neck,  where 
there  are  but  three.  These  ganglia  intercommunicate  with  the  contigu- 
ous cerebro-spinal  nerves  by  means  of  short,  narrow  cords,  composed  of 
an  interchange  of  nerve  fibres  of  the  two  systems,  which  thus  become 
closely  associated. 

Many  of  the  nerves  from  the  gangliated  cords  at  once  follow  the 
course  of  the  contiguous  blood-vessels  to  their  ultimate  destination; 
but  the  greater  number  and  larger  ones  contribute  to  the  formation  of 
three  most  intricate  plexuses  common  to  the  two  sympathetic  nerves. 
These  symmetrical  plexuses  are  situated  in  front  of  the  vertebral  column, 
within  the  thorax,  abdomen,  and  pelvis,  and  are  successively  named  the 
cardiac,  solar,  and  hypogastric  plexuses.  With  them  are  associated 
many  ganglia,  and  they  are  resolved  into  smaller  plexuses,  which  accom- 
pany the  contiguous  blood-vessels  to  the  neighboring  organs. 

The  gangliated  cord  of  the  sympathetics,  from  the  different  positions 
it  occupies  in  its  course,  for  description  is  conveniently  divided  into  the 
cervical,  dorsal,  lumbar,  and  sacral  portions.  These,  with  the  three  great 
symmetrical  plexuses  above  indicated,  will  be  separately  considered. 

(For  the  upper  part  of  the  sympathetic  nerve  see  figures  339, 340.) 

CERVICAL  PORTION  OF  THE  SYMPATHETIC  NERVE. 

In  the  neck  the  gangliated  cord  of  the  sympathetic  nerve  rests  upon 
the  muscles  in  front  of  the  cervical  vertebrae,  behind  the  great  blood- 
vessels. It  posseses  three  ganglia,  which  are  called,  from  their  relative 
position,  superior,  middle,  and  inferior. 

1  Bami  communicantes. 
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The  Superior  eer^vioal  pmglion^  is  the  largest  of  the  cervical 
series,  and  is  usaallj  fusiform.  It  rests  on  the  greater  straight  muscle  in 
front  of  the  second  and  third  cenrical  yertebrs  and  behind  the  internal 
carotid  artery.  It  is  connected  bj  intervening  filaments  with  the  upper 
four  spinal  nerves,  the  petrosal  ganglion  of  the  glosso-pharyngeal,  the 
ganglia  of  the  pneumogastric,  and  with  the  hypoglossal  nerve.  Besides 
the  cord  of  communication  with  the  second  cervical  ganglion,  it  gives  off 
an  ascending  branch,  vascular  branches,  pharyngeal  nerves,  and  the 
superior  cardiac  nerve. 

1.  The  Ascending  branch'  of  the  superior  cervical  ganglFon  appears 
as  the  continuation  of  the  sympathetic  accompanying  the  internal  carotid 
artery  through  the  carotid  canal  of  the  temporal  bone.  It  divides  into 
two  branches,  which  subdivide  and  communicate  with  one  another  around 
the  artery,  and  thus  form  the  carotid  plexus.  This  plexus,  by  means  of 
one  or  two  filaments,  joins  the  abducent  nerve ;  and,  through  the  deep  pe- 
trosal branch  of  the  pterygoid  nerve,  it  joins  the  spheno-palatine  ganglion. 
The  continuation  of  the  plexus  upon  the  same  artery  in  the  cavernous 
sinus  constitutes  the  cayemons  plexus,  and  this  communicates  through 
fine  filaments  with  the  semilunar  ganglion  of  the  trifacial  nerve,  with  the 
oculo-motor,  the  pathetic,  and  the  ophthalmic  nerves,  and  with  the  oph- 
thalmic ganglion.  From  the  carotid  and  cavernous  plexuses  -fine  fila- 
ments are  given  off,  which  accompany  all  the  branches  of  the  internal 
carotid  artery. 

2.  The  Vascular  branches'  of  the  first  cervical  ganglion  apply  them- 
selves to  the  external  carotid  artery,  and  form  plexuses  upon  it  and  its 
ramifications.  By  means  of  the  plexuses  on  the  facial  and  internal  max- 
illary arteries,  the  sympathetic  nerve  is  brought  into  communication  with 
the  submaxillary  and  otic  ganglia. 

3.  The  Pharynge'al  nerves,^  of  which  there  are  two  or  three,  descend 
to  the  side  of  the  pharynx,  and,  in  conjunction  with  the  branches  derived 
from  the  glosso-pbaryngeal  and  pneumogastric  nerves,  form  the  phar3m- 
geal  plexuSy  which  supplies  the  mucous  membrane  and  constrictor 
muscles  of  the  pharynx. 

4.  The  Superior  cardiac  nerve'  is  derived  from  the  first  cervical  gan- 
glion and  the  cord  below  it  by  two  or  three  filaments,  and  descends  the 

1  Ganglion  oenricale  superius.  *  Rami  pharyngei. 

'  Ramus  asoendens ;  cranial  branch.  ^  Nerrus  oardiacus  superfioialis,  supe- 

*  Nervi  moUes.  rior,  supremus,  or  magnus. 
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■cck  behind  the  great  blood-vessels,  to  entt;r  the  thorax.  Oa  tb«  liglit 
1  tide  it  passee  either  in  front  of  or  behind  the  subclavian  artery,  and  ilieu 
1  aioDg  the  innominate  artery  to  the  back  of  the  arch  of  the  aorta,  wliere 
I  it  ends  in  the  deeper  part  of  the  curdiao  plexus.  On  tlie  left  side.  Ik 
nerve  follows  the  carotid  artery  to  the  arch  of  the  aorta,  and  usnilh 
ends  in  the  superficial  part  of  the  cardiac  pleiua.  In  its  course  down  tk 
I  neck,  the  superior  cardiac  nerve  receives  branches  from  the  pneuuogis- 
I    trie  nerve,  and  it  gives  lilaments  to  the  inferior  tliyroid  artery. 

The  Kiddie  cervical  ganglion'  is  small,  and  is  connected  with  tiit 

I    third  ganglion  by  several  branches.    Sometimes  it  is  indistinct,  and  appears 

to  be  associated  with  the  third  ganglion.     It  rests  against  the  inferinr 

I    thyroid  artery,  opposite  the  fifth  cervical  vertebra,  and  is  usually  con- 

I  nected  by  intervening  filaments  with  the  fifth  and  sixth  spinal  nerres. 

I    Besides  giving  branches  to  the  inferior  thyroid  urtery,  following  that 

Tessel  to  the  thyroid  body,  it  gives  olT  the  Siddle  cardiac  nerve.'  This 

descends  to  the  root  of  the  neck,  commnnicatcs  with  the  superior  aoil 

inferior  cardiac  and  pneumogastric  nerves,  and  ends  in  the  deeper  part 

of  the  cardiac  plexus. 

The  Inferior  cervical  ganglion,'  irregularly  crescentic  in  form,  is  situ- 
ated between  the  transverse  process  of  the  last  cervical  vertebra  and  ibe 
first  rib,behind  the  vertebral  artery.  It  is  connected  with  the  first  tho- 
racic ganglion  by  several  branches,  some  of  which  pass  in  front  nnd  some 
behind  the  subclavian  artery.  It  eommnuicates  by  short  cords  with 
the  seventh  and  eighth  spinal  nerves.  Besides  sending  filaments  to  coo- 
tribute  in  the  formation  of  the  plexus  accompanying  the  Teriebml  artery, 
it  gives  olf  the  Inferior  cardiac  nerve,'  which,  after  communicating  with 
the  middle  cardiac  ond  inferior  laryngeal  nerves,  terminates  in  the 
deeper  part  of  the  cardiac  plexus.  It  sometimes  receives  a  contribntion 
from  the  first  thoracic  (funglion;  and  on  the  left  side  is  often  blended 
with  the  middle  cardiac  nerve. 

THE  CARDIAC  PLEXUS. 

The  Cardiac  plexns^  of  the  sympathetic  nerve  is  situated  behind  and 

beneath  the  arch  of  the  aorta,  and  is  formed  from  the  three  cardiac 

nerves  derived  from  the  cervical  ganglia,  together  with  branches  derived 

team  the  first  thoracic  ganglia  and  pneamogastrlc  nerves.      Beneath 

'  Osnglion  cervicnlc  mcJium  ;  g.  thy-  ultimiun.  Ihyroideum,  vertebrale,  M«IU- 
rolileum.  lum,  or  csrdiftcum  lertlum. 

■  N'crvus  cardiicus  medius,  profunduii,  '  Nervus  uardiscua  inferiuB. 

or  mignuB.  '  Superficial  and  deep  cardiac  pleiiuj 

'  GaDglian  cervioale  infiaum,  inferius,      pleius  oardiacua  supcrfiaialu  et  nugniu 
profuudus. 
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the  arch  of  the  aorta,  above  the  point  of  division  of  the  pulmonary 
artery,  the  plexus  contains  one  or  two  small  ganglia,^  called  cardiac  from 
their  position.  From  the  cardiac  plexus  prolongations  accompany  the 
coronary  arteries,  and  are  named  the  coronary  plexuses. 

THORACIC  PORTION  OP  THE  SYMPATHETIC  NERVE. 

In  the  thorax  the  gangliated  cord  of  the  sympathetic  nenre  is  situated 
at  the  side  of  the  vertebral  column,  along  the  line  of  the  heads  of  the 
ribs,  and  is  covered  by  the  pleura.  The  ganglia,  twelve  in  number,  rest 
on  the  heads  of  the  ribs.  They  are  irregularly  triangular,  and  are  gen- 
erally associated,  each  by  means  of  two  narrow  cords,  with  the  nearest 
intercostal  nerve.  The  first  thoracic  ganglion  joins  the  last  cervical 
ganglion,  as  previously  stated ;  the  last  one  communicates  through  the 
diaphragm  with  the  first  lumbar  ganglion. 

The  upper  six  thoracic  ganglia  give  off  small  branches  to  the  aorta, 
tiie  intercostal  blood-vessels,  and  the  oesophageal  and  pulmonar}'  plexuses 
of  the  pneumogastric  nerve.  The  lower  six  ganglia,  besides  furnishing 
filaments  to  the  aorta,  give  off  branches  which  conjoin  to  form  the  three 
splanchnic  nerves. 

The  Oreat  Splanoh'nio  nerve'  derives  its  roots  from  the  sixth  to  the 
tenth  thoracic  ganglia.  Descending  obliquely  over  the  bodies  of  the 
dorsal  vertebrse,  it  perforates  the  cms  of  the  diaphragm,  and  terminates 
in  the  semilunar  ganglion. 

The  Small  Splanchnic  nerve'  derives  its  roots  from  the  tenth  and 
eleventh  thoracic  ganglia,  and  accompanies  the  preceding  nerve  through 
the  diaphragm,  and  terminates  in  the  solar  plexus. 

The  Third  Splanchnic  nerve^  comes  from  the  twelfth  thoracic  gan- 
glion, and,  after  piercing  the  diaphragm,  ends  in  the  renal  plexus.  Its 
place  is  sometimes  supplied  by  a  branch  from  the  preceding  nerve. 

THE  SOLAR  PLF^XUS. 

The  Solar  plexus'  is  the  most  extensive  of  those  of  the  sympathetic 
system,  and  is  so  named  from  the  multitude  of  filaments  radiating  there- 

1  Ganglion  cardiacum  Wrisbergii ;  g.  o.  '  N.  splanchnicus  medius,  minor,  or 

magnum ;  g.  o.  Inferius ;   g.  thoracioum      inferior, 
rami  cardiaci  superioris.  *  N.  splanchnicus  inferior,  inferius,  or 

'  N.  splanchnicus  maximus,   major,      minimus;  least  splanchnic  nerve, 
superior,  or  primus.  ^  Plexus  Solaris ;  p.  epigastrious ;  cen- 

trum commune. 
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from.  It  is  situated  behind  the  stomach,  in  front  of  the  aorta  aod  ttt 
crura  of  the  diapbragm,  surroandin^  the  cfxliac  and  commpDremtnl  of 
tiie  superior  niesenterie  artery,  and  extending  between  the  supra-reml 
bodies.  It  is  composed  of  a  highly  intricate  intertextnre  of  nerTti 
associated  with  ganglia;  and  on  both  sides  it  receives  the  great  and 
small  splanchnic  nerves,  together  with  some  filaments  from  the  pnenmu- 
gastric  nerves.  Among  the  gEinglia,  which  nrc  variable  in  size  and  num- 
ber, generally  there  is  one  on  each  side  of  the  plexus  conspicuous  foriM 
size  and  shape,  named  the  aemiliuiar  gan^lioiL'  This  is  situated  at  Che 
aide  of  the  coeliac  and  superior  mesenteric  arteries,  and  reeeii-es  tiie 
great  splanchnic  nerve. 

From  the  Kolar  plexus  emanate  a  mnltitnde  of  nerves,  which  pusne 
the  coarse  of  the  neighboring  arteries,  form  plexuses  upon  them,  and 
partake  in  their  ultimate  distribution  to  the  viscera.  These  secondarj 
plexuses  arc  as  follow  : — 

The  Fhreikic  plexus,'  accompanying  the  corresponding  artery  on  each 
side  to  the  dinphragin. 

The  Coronary,  Hepatic,  and  Splenic  plexosei,  pursuing  the  like- 
named  arteries  to  the  stomach,  liver,  pancreas,  and  spleen. 

The  Supra-renal  plexus  to  the  supra-renal  body.  This  is  large  in 
comparison  with  the  organ  it  supplies,  and  usually  contains  a  ganglion,' 

The  Benal  plexna,  which  accompanies  the  renal  artery  to  the  kidney. 
It  receives  the  third  splanchnic  nerve,  and  contains  several  small  gan- 
glia. An  offset,  pursuing  the  course  of  the  spermatic  artery,  coustitntci 
the  spennatic  plexus. 

The  Superior  mesenteric  plexus,  following  the  corresponding  artery 
and  its  branches  to  the  intestines.  With  its  commencement  several  small 
ganglia  are  associated. 

The  Aortic  plexus,  which  is  the  continuation  of  the  solar  plexos,  de- 
scending upon  the  aorta.  It  is  intimately  associated  with  the  renal 
plexus  ou  each  side,  receives  branches  from  the  lumbar  ganglia,  and 
terminates  below  in  the  hypogastric  plexus.  From  it  is  derived  the 
Inferior  mesenteric  plexus,  which  follows  the  corresponding  artery  to 
the  large  intestine. 

'  Ganglion  HeinilimurQ ;    g.  mngnuni ;    g. 
g,  trnnaTersale;  g.  nbilotninalp  niniiniuiu ; 

'  Diaphragm ntio  plexus.  '  Ganglion  splaDchmco-aupra'reiiala. 
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LUMBAR  AND  SACRAL  PORTIONS  OF  THE  SYMPATHETIC 

NERVES. 

The  gangliated  cord  of  the  sympathetic  nerve  in  the  lumbar  region, 
continued  from  that  in  the  thorax,  rests  at  the  side  of  the  lumbar  verte- 
brse  along  the  front  edge  of  origin  of  the  psoas  muscle.  Its  four  or  five 
ganglia  are  oblong,  oral,  and  small,  and  are  situated  at  the  sides  of  the 
▼ertebrse.  Each  is  connected  by  a  pair  of  communicating  filaments  with 
the  nearest  lumbar  nerve,  and  gives  off  branches  to  the  neighboring 
aortic  plexus  and  the  hypogastric  plexus. 

The  sacral  portion  of  the  gangliated  cord  lies  to  the  inner  side  of  the 
anterior  sacral  foramina,  and  terminates  in  front  of  the  coccyx  in  a 
small  ganglion  common  to  the  two  sympathetic  nerves.  Besides  the 
latter,  it  usually  possesses  four  ganglia,  which  successively  decrease  in 
size.  The  sacral  and  coccygeal  ganglia  are  each  connected  with  the  con- 
tiguous spinal  nerves  by  a  pair  of  communicating  filaments,  and  they 
give  off  branches  to  the  hypogastric  plexus. 

THE  HYPOGASTRIC  PLEXUS. 

The  Eypogas'trio  plexus,^  more  intricate  than  the  preceding  great 
plexuses  of  the  sympathetic,  is  situated  between  the  common  iliac  blood- 
vessels, and  extends'  downward  on  each  side  of  the  rectum.  It  is  formed 
from  the  termination  of  the  aortic  plexus  in  conjunction  with  branches 
from  the  lower  lumbar  ganglia,  the  sacral  ganglia,  the  lower  two  or  three 
sacral  nerves,  and  the  inferior  mesenteric  plexus.  It  is  mingled  with 
much  loose  connective  tissue,  contains  a  number  of  minute  inconspicuous 
ganglia,  and  gives  off  the  following  secondary  plexuses : — 

The  Vetioo-proftatlo  plexins,'  which  extends  to  the  sides  of  the 
bladder,  the  prostate  gland,  and  the  seminal  vesicles. 

The  Vesioo-vag^inal  plexut/  which  represents  the  preceding  in  the 
female,  and  extends  to  the  sides  of  the  vagina  and  bladder. 

The  Uterine  plexnsy^  which  extends  between  the  layers  of  the  broad 
ligament  to  the  uterus. 

^  Plexus  hypogastricus ;  p.  h.  superior,  lateralis  inferior ;   p.  ganglionus  infe- 

communis,  uterinus,  medius,  or  impar ;  rior ;  pelvic  plexus, 

inferior  aortic  plexus ;  plexus  divisionis  '  Plexus  vesicalis  et  prostaiious,  et 

aortce.  Tesiculas  seminalis. 

'  The  extensions  on  each  side  down-  *  Plexus  yesioalis  et  vaginalis, 

ward  are  the  inferior  hypogastric  plex-  '  Plexus  uterina. 
uses;    p.  hypogastricus  inferior;  p.  h. 


CHAPTER  XII. 

THE  ORQANB  OF  BPEOIAL  SENSE. 

THE  NOSK 

The  Hose^  is  the  special  organ  of  the  sense  of  smell,  though  it  par- 
ticipates in  other  functions,  as  those  of  respiration,  and  the  voice.  For 
convenience  of  description  the  term  is  restricted  to  the  pyramidal  emi- 
nence of  the  face,  extending  from  the  forehead  to  the  upper  lip,  while 
the  other  portions  of  the  organ  are  separately  considered  as  the  nas&l 
cavities. 

THE   NOSE. 

The  nose'  varies  in  its  exact  shape  and  size  in  different  races,  sexes, 
and  individuals,  and  forms  one  of  the  most  expressive  features  of  the  face. 
Its  upper  part,  firm  and  immovable,  has  for  its  basis  the  nasal  bones 
and  the  nasal  processes  of  the  superior  maxillary  bones ;  its  lower  part, 
quite  movable,  is  sustained  by  cartilages  and  tough  fibrous  membrane. 
Externally  the  nose  is  covered  by  the  skin,  and  is  furnished  with  muscles, 
and  internally  is  lined  by  an  extension  of  the  mucous  membrane  of  the 
nasal  cavities.  ' 

The  upper  extremity  of  the  nose,  forming  an  indentation  below  the 
forehead,  is  its  root;'  the  convexity  between  the  eyes  is  the  bridge,  from 
which  the  back^  extends  to  the  tip^  and  the  sides,  terminated  below  by  con- 
vex prominences  named  the  wings.*  At  the  lower  part  of  the  nose  are 
the  nostrils  or  anterior  nares/  a  pair  of  elliptical  orifices  directed  down- 
ward, and  separated  by  a  thick  ridge  named  the  column  of  the  nose.' 

The  skin  of  the  nose  is  thin  above,  and  readily  movable  on  the  parts 
beneath ;  but  is  much  thicker  below,  and  firmly  adherent  to  the  carti- 
lages, and  other  subjacent  structures.  As  elsewhere,  generally,  it  is  fur- 
nished with  perspiratory  and  sebaceous  glands  and  hairs.     The  seba- 

^  Nasus ;  organon  olfactorium ;  emunc-  ^  Lobulus ;    lobe ;    globulus ;    apex ; 

torium  cerebri.  point  of  the  nose. 

^  Nasus ;  rhin ;  promonitorium  faciei ;  *  Ala ;  pinnas. 

snout.  V  Nares;    apertum    nasi    externte; 

*  Radix.  rhines ;  narium  aditus. 

*  Dorsum ;  rachis.  ^  Columna  nasi. 

(588) 
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ceons  glands  are  comparatively  large  and  nnmcrons  at  the  lower  part  of 
the  nose,  more  eepecially  along  the  groove  above  the  wing.  The  hairs 
for  the  most  part  are  exceedingly  minnte,  except  within  the  margin  of 
the  noBtrila,  where  they  are  well  developed  and  project  ftrom  all  sideB, 
and  in  some  measure  serve  the  purpose  of  a  sieve  in  preventing  the 
entrance  of  dust 

The  mascles  of  the  nose  have  already  been  described  in  the  general 
account  of  the  muscles  of  the  face,  to  which  the  student  is  referred, 
pages  186,  188,  189.  They  are  the  nasal  pyramidal,  nasal  compressor, 
nasal  dilator,  labio-nasal  elevator,  and  the  labio-nasal  depressor  mnscles. 


rtMrrnm  itr  rm  mm.    l,e>rtlli«Dtilis  jwtUlcni  I;lbi  Jiuctkn  with  lb*  ni 

with  Hit  uHl  bniM  1  «.  atifla  at  emUnutlm  with  ths  upper  kUnl  cutl- 
iBgs;  bj  flbnw«  mpmbrmns  coniHctinE  (h«artlUEe  of  tfa*  putltlon  wILh  th«  lower  Ut«nl  rBrlllagfi ;  fl, 
iBiwr  portkiB  of  ths  krft  lovn  lili rml  culiUgi;  i.ut«1c«  bordfrof  thgToincr;  B,  (d  »axmorj  auU- 
la^ ;  flv  prDlonfAdon  of  tfa»  cvtllAie  of  lh«  partition.  In  m  grootA  b«tw#«ti  th*  TDDicr  and  nau]  plato  of 
thacUuiuildbflDe;  lD,nUD-]KlatiiM  and  af  Ihsrfghl  ridiDpaDinE  Into  theinUriorpiUUnsEanawi,!!. 

The  cartilages  of  the  nose  are  the  main  support  of  the  lower  part  of 
the  organ,  and  are  situated  in  front  of  the  anterior  nasal  orifice  of  the 
eknll.  They  consist  of  a  cartilage  to  the  partition,  and  two  pairs  of 
lateral  cartilages,  besides  several  small  accessory  pieces. 

The  outilagtt  of  ths  partition'  of  the  nose  occupies  the  angular  in- 
'Ssplnmcartilftgiiieuini  cftrtiUgiof  the  sepluni;  oartilago  tepU  nftrium. 
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terval  bntwecn  the  na§al  plate  of  the  etlunoid  bone  end  the  vomts.  K 
is  ciontinned  forward  a1oii|;  the  median  line  of  the  nasal  bones;  below 
ibege  is  continuous  with  the  upper  lateral  cartilages,  and  iafcriorlj  uiii- 
tribntca  to  form  the  coIoiud  of  the  nose.  It  is  trapezoidal  in  uutline, 
,   ftnd  constitutes  about  one-third  of  the  partition  of  the  nose. 

,  The  upper  lateral  cartilag'es'  are  continuons  with  the  anterior  border 
of  the  cartilage  of  the  partition,  and  are  refieeted  one  on  each  side  oM- 
wardly  to  be  attached  along  the  margin  of  the  nasal  bone  and  the  null 
process  of  the  superior  maxillary  bone.  They  are  triangular,  and  we 
connected  with  the  tip  and  wings  of  the  nose  by  tongh  fibrous  mombrane. 

The  lower  lateral  cartilages'  form  tlie  basis  of  the  tip,  and  conlrib- 
nt«  to  the  column  and  wings  of  the  nose.  Each  consiatR  of  an  elongated 
plate  bent  npon  itself  su 
as  to  form  a  triangle, 
with  its  apex  directed  to 
the  tip,  and  its  open  base 
directed  ba<^kward.  The 
inner  portion  of  the  pUle 
is  narrow,  extends  along 
the  column  of  the  now, 
and  is  attached  to  that  of 
the  opposite  cartilage 
and  the  lower  border  of 
the  cartilage  of  the  par- 
tition by  loose  fibrons  lii- 
ane.  The  oater  portioo 
ts  oval,  and  extends  ont 
ward  and  backward  upon 
the  tip  and  upper  porlioo 
of  the  wing.  Its  appci 
border  and  posterior  ei- 
tremity  are  attached  bj 
tongh  fibrous  membrane 
to  the  upper  lateral  car- 
tilage and  the  margin  of 
the  nasal  process  of  the 
mnxillanr  bone. 

Between  the  two  lower  lateral  cartilages,  which  adhere  to  each  otlnr 


'  CarlMsginca  tisai  lilernles;  c.  l»torale»  superiorosj  c.  triangutiirGB. 

'  Curlilagiaes  alarum  nasi ;  c.  pinunllca  ;  c  tateralcs  inferiorea;  oval  cartilkgcs. 
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bj  fibroofl  tissue,  an  angalar  cleft  is  left  at  the  tip  of  the  nose,  in  which 
the  skin  often  appears  depressed. 

The  aeoeiiory  cartilages^  consist  of  two  or  three  small  pieces'  im- 
bedded in  the  fibrous  membrane  behind  the  posterior  extremity  of  the 
ooter  portion  of  the  lower  lateral  cartilages — occasionally  a  small  nod- 
nle  above  the  latter — and  a  small  slip*  on  each  side  of  the  lower  margin 
posteriorly  of  the  cartilage  of  the  partition.  The  cartilages  of  the  nose 
are  composed  of  pare  cartilage,  and  are  enveloped  in  a  perichondrinm 
eontinnons  with  the  periosteum  of  the  contiguous  bones  The  cartilage 
of  the  septum  forms  a  continuous  structure  with  the  upper  lateral  car- 
tilages, the  vomer,  and  the  nasal  plate  of  the  ethmoid  bone. 

The  wings  of  the  noie^  are  the  convex  prominences  bounding  the 
nostrils  externally,  and  separated  from  the  sides  above  by  a  furrow. 
They  are  composed  of  a  doubling  of  thick  skin  containing  a  mass  of 
tough  connective  tissue  mingled  with  adipose  tissue  and  muscular  fibres 
forming  part  of  the  insertion  of  the  nasal  muscles. 

The  cartilages  and  wings  of  the  nose  give  to  the  lower  part  of  the 
organ  its  flexibility,  and  while  they  ordinarily  preserve  the  open  con- 
dition of  the  nostrils,  they  permit  their  contraction  and  expansion. 

THE  NASAL  CAVITIES. 

The  Hasal  cavities^  are  two  narrow  but  extensive  and  complex 
spaces,  communicating  with  the  exterior  in  front  by  the  anterior  nares, 
and  with  the  pharynx  behind  by  the  posterior  nares.  Their  roof  is 
formed  by  the  nasal  bones,  the  cribriform  plate  of  the  ethmoid  bone,  and 
the  body  of  the  sphenoid  bone ;  their  floor  is  formed  by  the  palate  pro- 
cesses of  the  superior  maxillary  and  palate  bones.  They  are  separated 
from  each  other  by  the  nasal  partition;*  their  outer  wall  supports  the 
turbinated  processes  and  bone,  between  which  are  the  three  meatuses ; 
and  with  them  communicate  the  sphenoidal,  ethmoidal,  frontal,  and 
maxillary  sinuses.  The  mode  of  construction  of  the  nasal  cavities  by 
the  surrounding  bones  has  already  been  described  in  the  account  of  the 
skull,  page  92. 

The  anterior  nares  are  placed  below  the  level  of  the  floor  of  the  nose, 

1  Cartilagines  sesamoidea ;   o.  epao-  *  Alee  nasi ;  pinnas. 

tiles ;  0.  accessorii.  &  Fosssc  nasalcs ;  nasus  intemus :  oaTl 

'  C.  sesamoidece ;  o.  qaadratos.  narium ;  caverna  narium. 

'  Vomer  cartilagineus  dexter  et  sinister.  *  Nasal  sept  um. 
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at  the  most  advanced  positioD  of  the  organ,  and  arc  direcUd  dQwnmri. 
The  posterior  nBres  occupy  the  posterior  inferior  cxtremitj  of  tlio  orj^n, 
and  are  directed  backward  and  downward.  Inspired  cum-nU  ut  lit 
I  deseribe  a  Heinicirclc  in  passing  through  the  nasal  cavities,  aacendiig 
from  the  nostrils  to  the  roof,  and  descending:  to  the  posterior  atnt. 
The  turbinated  processes  break  np  the  cnrreiits,  and  the  air  pnmt 
through  the  meatuses  and  into  the  variona  simises,  bo  that  all  psH* 
of  the  nasal  surfaces  may  receive  odorous  particles  conveyed  intotht 


H,  iplmtKildKl  Btav 


,  mlildlg  mailui:  &.  ]»tUniiaftb<ilHrli[iiiiInlprne<»ranf  OifMliiniiMboMirmHnl 
of  comiuunlcUtuD  e,  wlUi  Um  anUrlur  tllinioMtl  •Inm*;  T,  nimnunksUue  bU 
eft  froDlBl  (iDiu;  0,  part  ol  Urn  nnsjmnutnnl  putlllon  vlikh  tnnntm  UufwWri 
id  Iwiw;  IVlDltortur  mvluH:  1%  Uchrynounkl  dact  cjipoBnl  t>jr  i^Fntntibc  •  pi^ 
lu  tfrminotloD;  Htdggnf  ih*  iippn  lnuml  cutlligt;  lAiUiiUr  part  oC  AiliA 
irilwcuRllagiuTIIisiiuimoa!  18,  inner  ivrtloa  oT  Ihc  IkR  lower  lUenl  euUkfi; 
SO.IUoriacei  ll.phuTiu;  19,  orifiK  of  Uiii  KiuUchUo  (abb 


The  nasal  cavities  are  lined  throughout  with  a  highly  vascular  mocoiu 
membrane  intimately  adherent  to  the  subjacent  pcriostenni  and  peri- 
cbondriam.  At  the  nostrils  it  gradually  merges  into  the  skin,  at  the 
posterior  nares  is  continuous  with  the  mucous  membrane  of  the  pharytu. 
and  throngh  the  loch ry mo-nasal  duct  and  lachrymal  canals  with  the 
conjunctiva. 
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The  nasal  mneout  membrane^  is  red,  but  varies  in  thickness,  vascn- 
laritj,  and  special  stnictnre  in  different  positions.  It  is  thickest  and 
most  vascular  upon  the  turbinated  processes,  bat  especially  on  the  tur- 
binated bone ;  and  at  their  inferior  borders  and  posterior  extremities 
it  forms  quite  thick  doublings,  which  much  increase  the  extent  of  the 
nasal  surface.  On  the  partition  it  is  also  moderately  thick,  but  in  other 
positions  is  thinner ;  and  in  the  sinuses  it  is  so  delicate  and  transparent 
as  to  assume  more  the  appearance  of  a  serous  membrane.  The  foram- 
ina communicating  with  the  sinuses  are  much  reduced  in  size,  from  what 
they  appear  in  the  macerated  skull,  by  the  reflection  of  the  mucous 
membrane  at  their  edges. 

Approaching  the  anterior  nares  the  mucous  membrane  is  compara- 
tivelj  dry,  and  is  provided  with  a  squamous  epithelium.  In  other  po- 
sitions, including  the  sinuses  but  excluding  the  olfactory  region,  it  is 
provided  with  a  ciliated  colunmar  epithelium,  and  is  furnished  with  mi- 
nute racemose  glands,'  which  are  most  numerous  where  the  membrane  is 
thickest.  In  the  olfao'tory  region,'  which  corresponds  with  the  convex 
surface  of  the  turbinated  processes  and  the  surface  of  the  nasal  plate 
of  the  ethmoid  bone,  the  mucous  membrane*  has  a  columnar  epithelium 
devoid  of  cilia,  and  is  furnished  with  simple  tubular  glands.* 

The  principal  arteries  which  supply  the  nasal  mucous  membrane  are 
the  spheno-palatine  branches  of  the  internal  maxillary,  but  it  also  re- 
ceives the  ethmoidal  branches  of  the  ophthalmic,  branches  from  the 
descending  palatine  and  dental  arteries  of  the  internal  maxillary,  and 
branches  from  the  superior  coronary  and  lateral  nasal  arteries  of  the 
facial.  The  veins  of  the  nasal  mucous  membrane  are  larger  and  more 
numerous  than  the  arteries,  and  form  a  plexus  between  the  membrane 
and  the  periosteum,  which  is  especially  well  developed  upon  the  turbin- 
ated processes  and  bone,  and  the  partition.  They  communicate  with 
veins  pursuing  the  course  of  the  spheno-palatine  artery,  and  by  eth- 
moidal branches  with  the  ophthalmic  vein. 

The  nerves  of  the  nasal  mucous  membrane  are  numerous,  and  arc  of 
two  kinds — those  of  geheral,  and  those  of  special  sensibility.  The  for- 
mer are  the  nasal  branches  of  the  spheno-palatine  ganglion,  a  branch 
from  one  of  the  palatine  nerves,  and  the  internal  nasal  division  of  the 
nasal  nerve  of  the  ophthalmic,  besides  filaments  from  the  superior  dental 
nerves. 


^  Schneiderian  membrane ;    pituitary  '  Glandulfc  muciparce  aggregatos. 

membrane;  membrana  pituitaria;  m.  ol-  '  Rcgio  olfactorio. 

factoria ;  m.  mucosa  nasi ;  m.  Schneide-  ^  Olfactory  mucous  membrane, 

riana.  ^  Bowman's  glands. 
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T\ie  olfactory  uerves  are  tliose  of  special  sensibilily  The  br»nehr! 
«f  eB(]h  pasii  through  the  foramina  of  the  cnbriform  plaic  or  the 
ethmoid  bone  in  two  (croups  of  winch  one  la  destined  to  the  inner,  tie 
Other  to  the  outer  wnll  of  the  nasal  cantj  At  first  the  branciien  de- 
scend in  grooves  of  the  Hurfaces  of  the  bones  Iwneath  the  nasBl  mucoM 


ophthiilEate;  \  mhal  bnnf^H  fmn 
w  gmnglliiB.  Il.tiptfai  Diin>:  in,  dCDli>4iiiiti)r!  IV,  pcUHUr;  V,UitteU:  Tl.>Ur 
BDl;  VII,  ruidi  Vm,  nadltor;:  IX.  glona-pharjiigia];  X,  pntnmugulrlc!  XhnertmuTj:  XILkn^ 
ghwat.  i,  omrnuni  pleias  at  lbs  ijiniHUuitlc:  fi.  Blngirnli  of  DonunaniiMitlMi  *>tti  iIm  tniiniDii 
RUBCllonaT  tlwIrUlKbili  (^  HlunioUarcaininunkUioii  witli  [ha  ocaUi-nMar  nvt*:  7.  I«nebVi<tt> 
■jnipalbotic  fullowlDg  the  iQUnukl  oruUd  ■norj;  N,  bruicli  connrcln^  <vtt]i  Uh  miiani*  cHiinI  fa- 
glion;  ft.  10,  tlluiiHiU  lurmlng  ■  plnui  upon  tha  Inlarnal eumid  iin-rj;  11,  prlnwi  e"<SU-"<<'<^ 
■U>i">^b»7ii5HU ;  HLJngulnr  gxi^oa  E>f  the  pnauDogvlrie  nerva:  I^  14. 1&.  ■mtBlnrrwlle  AIumiMi 
brl»«B  Ihe  icInpslhffMc,  III*  gloMO-liboryngail,  pnamoogMlrie,  trtrmiorj,  ud  hjrpc^l.mMl  Btmt. 
(KuciLouurvetuf  llie  oulcr  miU  of  Uio  noaa  »«  nunrs  336,  paga  MT.) 

membrane,  and  then  penetrate  into  the  Rbroas  layer  of  the  latter.  Thf 
inner  group  subdivide  into  flattened  tufts  of  filaments,  vrhicli  spread 
laterally  in  a  fan-like  manner,  bat  appear  not  to  descend  below  the  nuat 
plate  of  the  ethmoid  bone.  The  ontcr  group  subdivide,  and,  throogb 
frequent  anostomoBes,  produce  a  plexus  or  net-work  which  covers  the 
external  surface  of  the  turbinated  processes  of  tbe  ethmoid  bone. 


THE  EYE. 

The  Eye.'  or  organ  of  sight,  includes  the  eyeball  and  the  snrrounding 
Btructnres,  named  its  appenda^a,'  which  consist  of  the  mus(.-leE  of  the 
eyeball,  the  eyebrows  and  eyelids  with  their  muscles,  and  the  lachrymal 
apparatus. 


'Oculua;  opiiihslinus: 


'  Tulamiiu  oouU. 
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THE  EYBBROWS. 

The  Eyebrow'  is  the  arching  promiDence  restiDg  upon  the  superciliary 
ridge  and  snpra-orbital  margin,  between  the  forehead  and  upper  eyelid. 
It  is  composed  of  skin  thickly  provided  with  hairs,  Home  Hulx*utaneouB 
connectire  and  adipose  tissue,  a  portion  of  the  palpebral  orbicular,  and 
the  superciliary  muscle. 

The  hairs  of  the  eyebrow  are  stiff,  compressed,  and  pointed,  project 
very  obliquely  from  the  skin,  so  as  to  lie  in  contact  with  it,  and  are  gen- 
erally directed  along  the  line  of  the  arch  from  within  outwardly. 

THE  EYELIDS. 

The  Eyelids'  are  a  pair  of  horizontal  curtains  placed  in  front  of  the 
eye  or  of  the  orbit,  are  separated  by  the  palpebral  fissure,  and  are 
fringed  at  their  free  margins  by  the  eyelashes. 

The  upper  eyelid'  is  larger  than  the  lower  one,^  and  is  more  movable, 
in  consequence  of  its  being  provided  with  a  special  muscle,  the  pal^pe- 
bral  elevator. 

The  pal'pebral  flitnre*  varies  in  length,  and  thus  mainly  gives  rise  to 
the  apparent  difference  of  size  of  the  eye  in  different  races  and  individ- 
uals. The  extremities  are  named  the  angles  of  the  eye/  of  which  the 
external^  is  acute  and  the  internal'  is  prolonged  and  rounded.  The 
edges  of  the  eyelids'  are  straight,  so  that  when  they  are  closed  the  pal- 
pebral fissure  appears  as  a  transverse  slit  fringed  with  a  double  row  of 
eyelashes. 

Where  the  palpebral  fissure  commences  to  be  prolonged  to  form  the 
internal  angle,  the  border  of  each  eyelid  presents  a  slight  mammillary 
eminence,  named  the  lach'rymal  papilla."  At  the  summit  of  tliis  is  a 
minute  aperture,  the  lach'rymal  orifice,"  which  is  the  commencement  of 
the  corresponding  lachrymal  canal. 

In  structure  the  eyelids  consist  of  skin,  the  palpebral  orbicular  muscle, 
the  palpebral  cartilages  and  glands,  and  a  portion  of  the  conjunctiva. 


1  Supercilium ;  ophrys.  f  External,  lesaer,  or  teuporal  can- 

'  Palpebne;   opercuU.  thufi. 

*  Palpebrm   superior;  p.  migor;  epi-  *  Internal,  freaUr,  or  naial  cantbuM; 
ccbUs.  eanthiu ;  epicantkuM ;  anguliu  ocularb ; 

^  Palpebrm  inferior ;  p.  minor ;  hjpo-  foni  lacrjmarum. 

ccelia.  •  Hargo  palpebraram. 

»  Fissurm  palpebrama.  »  PapilU  lacrymalia ;   tubereulum  U- 

•  Angoli ;  eantbL  crjmale. 

II  Pnnetom  Uerjmalc 
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The    skin   of    llio    eyelids    is    thiti,    ilelicatu.    semi  transparent,  ana 

irithout  subcataneouB  adipose  tissue ;  and  At  tlie  edgM  of  tbp  lidx  it 

I  becomes  cbutinaonA  with  tJie  conjunctiva.     Subjacent  to  the  eltin  h  tbc 

palpebral  orbii'ular  raiisi^lc,  irliich  in  this  position  ia  thlu  and  pab,  ai 

Bpecially  conccnit'd  in  the  act  of  winking. 

The  Fal'pebral  cartilages,'  snccecdiiig  the  mnscle  just  imlicatcd,  an 
two  thin  plates  of  fibro -cartilage,  which  give  fonn  and  Grninesa  to  tiio 
I  ayelids.  They  are  thickest  at  their  free  margiu,  and  have  the  corjJiiDc- 
tWa  intimately  adherent  to  their  inner  surrace.  By  thetr  orbital  luar^ 
they  are  continuous  with  an  e.xlension'  of  the  periiisteotn  of  Ihu  orbji 
and  fiice.  Their  inner  extremity  is  attached  by  a  round  fibrous  cnnl, 
the  internal  pal'pebral  lig&meat,'  with  the  inner  border  of  the  orbit; 


FiQ.  854- 


■vl  of  th"  orbit  i  i,  porlioa  nf  Uw  [wlirebnl  ni 

!t  mattn  erf  ths  nrMii  *,  parfrntion  tar  tlii 
nvrvc;  t,  gStan  rliwrlli*!]  Htlir  irnvir  biumIvuI'  Ihv  ryrliili;  A.  pili>Flinil  vliailt;  T.  puaicrlui.  laillku- 
■CTlor  piirtlnna  of  thx  lurhrriu]  Eluutai  9,\u,  ducUi  11,  (irlRcoa  npenlnc  wi  Ih-i  Lmut  •arfMa  af  fb 
nptHt  cyrlltl  I  I'J.  13.  Uia  iHhiTnuLt  orinniat  UiD  •ulnutu  of  tkl  lu^r^maj  [AplllK. 

and  their  outer  extremity  is  conneeted  with  the  contignous  border  ofUie 
orbit  by  a.  somewhat  thii'kened  extension  of  the  penOBteuni,  nameil  Uie 
external  pal'pebral  ligament.' 
The  upper  pal'pebral  cartilage'  is  the  larger,  has  the  shape  of  the 


'  Tarsi;  isrfsnl  rnriiUgca  or  fibro-om 
lilngps;  coroDB.  clielie,  crepidiiieB.  ii 
nngulfe  palpebrsruni. 

'  Lignmcnln  InrBonim  supcrius  el  in 
ferius:  superior  uid  inferior  p»lpelir»l      Bngulnn- p; 
ligamenls.  '  Tarsus  superior. 


*  Lignnieulum  iiBl|i«bral0,  ioterpklpe- , 

hritte.  or  nngiiliui!  iuiernum;  umila  pal- 
pebrnlis, 

>   L.   pnlpebrale,   iolerpnlpcbrala,   ur 


THE  ORGANS  OF  SPECIAL  SENSE.  597 

long  half  of  an  oval,  and  is  abont  five  lines  wide  at  the  middle.  Into 
its  upper  convex  border  the  broad,  thin  tendon  of  the  palpebral  elevator 
mnsGle  is  inserted.  The  lower  pal'pebral  cartilage^  is  a  band  abont  a 
line  in  width,  and  has  its  borders  nearly  parallel. 

The  Pal'pebral  glands,'  abont  twenty  to  each  eyelid,  are  situated 
between  the  palpebral  cartilages  and  the  conjunctiva,  through  which 
they  appear  as  vertical,  parallel  bodies,  of  a  yellowish  color  and  gran- 
olar  aspect  They  are  sebaceous  glands  lodged  in  grooves  of  the 
palpebral  cartilages,  with  the  depth  of  which  they  correspond  in 
length.  Each  gland  consists  of  a  series  of  pyriform  pouches  communi- 
cating with  a  median  duct  extending  the  length  of  the  gland  and  open- 
ing at  the  margins  of  the  eyelids.  They  secrete  an  oleaginous  matter,' 
which  prevents  the  overflow  of  the  tears  from  the  margins  of  the 
eyelids. 

The  Eyelashes*  are  the  stiff,  curved  hairs  projecting  from  the  borders 
of  the  eyelids  along  the  line  of  union  of  the  skin  with  the  conjunctiva. 
Those  of  the  upper  lid  are  more  numerous  and  longer,  and  have  their 
convexity  directed  downward;  those  of  the  lower  lid  have  their  convex- 
ity directed  upward.  Associated  with  the  roots  of  the  eyelashes  are 
numerous  minute  sebaceous  glands,  distinguishable  as  yellowish  granules 
along  the  edges  of  the  eyelids. 

The  muscles  of  the  eyebrows  and  eyelids  are  the  palpebral  orbicular, 
superciliary,  and  palpebral  elevator  muscles,  which  are  described  in  the 
account  of  those  of  the  face,  page  187. 

THE  CONJUNCTIVA. 

The  Coiynnoti'Ya^  is  the  mucous  membrane  which  lines  the  eyelids, 
and  is  thence  reflected  over  the  front  of  the  eyeball.  It  is  provided  with 
a  squamous  epithelium,  but  otherwise  varies  in  character  in  different 
positions. 

The  palpebral  portion'  of  the  conjunctiva  is  red  and  highly  vascular, 
and  is  closely  adherent  to  the  inner  surface  of  the  palpebral  cartilages. 

1  Tarsus  inferior.  ^  Cilia;  epiccelides;  pili  palpebrarum; 

*  Glands  of  Meibomius ;    Meibomian      bletharidcs ;  winkers. 

glands;  glandul»  Meibomianae ;  g  cili-  ^  Cuigunctival  membrane;  membrana, 

ares;  folHouli  oiliares;  glandulse  scba-  or  tunica  conjunctiva;    tunica  adnata; 

cte  palpebrarum;  g.  s.  ciliares ;  intesti-  circumcaulalis. 

nula  Meibomii ;  lacun»  palpebrarum.  *  Conjunctiva  palpebrarum. 

*  Gum  ;  eye-gum ;  Uppitudo ;  lema ; 
sebum  palpebrmle. 
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It  is  furnished  with  minute  conical  papiUtB,  and  is  the  most  sensitiTe 
portion  of  the  membrane. 

At  the  inner  angle  of  the  eye  the  conjunctiva  covers  a  group  of  seba- 
ceous glands,  which  together  form  the  laoh^rymal  oar'unole.^  This  is 
the  soft,  red  eminence  occupying  the  interval  of  the  internal  angle.  It 
is  furnished  with  minute  hairs,  and  secretes  an  oleaginous  material, 
which  bathes  the  lachrymal  papillffi. 

At  the  outer  side  of  the  caruncle  the  conjunctiva  forms  a  narrow,  red 
doubling,  the  semilunar  fold,'  which  is  a  rudiment  of  the  third  eyelid, 
or  nictitating  membrane  of  lower  animals. 

Prom  the  eyelids  the  conjunctiva  is  reflected  over  the  front  part  of  the 
sclerotica  and  cornea  of  the  eyeball.  Along  the  line  of  reflection  at  the 
bottom  of  the  eyelids  it  contains  a  few  small  racemose  glands. 

The  sclerotic  portion'  of  the  conjunctiva  is  thin,  transparent,  devoid 
of  papillae,  and  less  vascular  than  the  palpebral  portion.  It  adheres 
loosely  to  the  sclerotica,  which,  seen  through  the  transparent  mem- 
brane, constitutes  the  white  of  flie  eye.  The  few  large  vessels  ordina- 
rily observed  in  the  sclerotic  portion  of  the  conjunctiva  are  branches  of 
the  ophthalmic  artery,  which  terminate  in  a  fine  capillary  net-work  bor- 
dering the  cornea,  but  not  extending  beyond  it  in  a  state  of  health. 

The  corneal  portion^  of  the  conjunctiva  is  non-vascular,  highly  trans- 
parent, and  adheres  so  intimately  to  the  cornea  as  to  appear  to  be  a  part 
of  its  structure. 

THE  LACHRYMAL  APPABATUS. 

The  Lach^rymal  apparatus^  consists  of  the  lachrymal  gland,  the 
lachrymal  canals,  the  lachrymal  sac  and  its  continuation  the  lach- 
rymo-nasal  duct.  The  lachrymal  gland  secretes  the  tears,  which 
moisten  the  conjunctiva,  an  excess  ordinarily  finding  its  way  through  the 
lachrymal  canals  and  sac  into  the  nose.  Under  the  emotion  of  grief  the 
gland  is  excited  to  an  inordinate  flow  of  tears,  which  then  trickle  over 
the  edges  of  the  eyelids. 

The  Lach'rjrmal  gland'  is  situated  at  the  upper  outer  part  of  the 
orbit,  and  consists  of  two  portions,  of  which  the  posterior^  is  about  the 
size  and  form  of  an  almond  kernel ;  the  anterior^  is  thinner  and  irreg- 


'  Camncula  lacrymalis.  ^  Organa  lacrymalia. 

'  Plica,  valvula,  or  membrana  seinilu-  <  Glandula  lacrymalis. 

naris;  palpebra  tertia.  f  G.  1  superior;  g.  innominata  Galeni. 

«  Conjunctiva  scleroticae.  8  q.  i.  inferior  RosenmuUeri ;  g. congre- 

*  Conjunctiya  cornese.  gates  Monroi. 
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dUfIj  BqiiBR.  lU  app«r  Barftc«  applied  to  lh«  roof  of  tbr  orliit  f« 
convex  ;  while  its  lowpr  Barface,  kM^mmodating  ilsrlf  to  thv  vypbtll,  !■ 
conCBTe.  It  is  k  lobolftled.  nc«inoee  fcluni.  of  ■  pinkiith  hn».  and  la 
provided  with  »  tnnsrerM  uries  of  about  half  a  dozen  doata,'  which 
proceed  forward  to  open  at  the  onter  part  of  the  refiection  of  the  cun- 
jnnctira  from  the  upper  eyelid  to  the  eyeball. 

The  LMh'rTKBl  eaaali,*  which  ordinarily  convey  the  tears  from  tho 
front  of  the  eve,  commence  at  the  snmmit  of  the  laoJuyiiial  papUla*  by 
a  minute  aperture,  named  the  laohrymal  oriiloe  or  point.*  The  upper 
canal  ascends  within  the  corresponding  eyelid ;  the  lower  one  do«cendfl, 
and  both  then  abruptly  converge  inwardly  and  terminate  by  separate 
apertures  into  the  lachrymal  sac.  The  canals  expand  after  their  origin, 
and  are  composed  of  an  exterior  fibrous  tunic  and  a  lining  mucous 
membrane.  They  include  between  (hem  the  lachrymal  caruncle,  and  an 
covered  in  front  by  the  palpebral  orbicular  muscle. 


CArUUgHi  i.  rdppfl  of  IhsrjtlLdi;  A.  luhrjrmt]  hc;  0>  iDttriml  pdlprtiral  Ligmturnt; 

■hn  In  tnmt  of  Uk  lAcbrymal  CMul^ »  ^  br«Dch«  of  the  UiuuvDt  fivlDff  ■(Uichn«Dt  hj  tbi  flbm  uf  Uia 

pAlpebnl  orblculu-  miucle- 

The  Laoh'rymal  ■ao'  is  the  commencement  of  the  passage  which  con- 
ducts the  tears  from  the  front  of  the  eye  to  the  nose.     It  occupies  the 


1  Ihictus  laerymftles. 

>  Cknaliculi  lacrjm&lcBj  c  1.  luperior 
•tinferior;  c.limtcum;  canaleB, or duc- 
tni  iMrjmftlei;  d.  1.  lateralea;  d.  or  col- 
lioin  punclorum  lacrfmalium ;  comua 
laerymalia;  c.  limacum  ;  spiracula ;  hir- 
<|ni ;  laehrrmal  ducta. 


'Papilla  lacrjmalU;  tubtrculuni  la- 
cry  mala. 
'  Punctum  lacrjmale;  tplnunen  pal- 

'  tJaecuB  lacrjmalli;  bIduk,  or  laeua 
laerjmaliH;  ulriculua  iMrymanim ;  In- 
fundibulum  laorjmale;  lacrycyalli. 
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fossa  between  the  laehrjmal  and  superior  maxillary  bones,  and  is  about 
half  an  inch  in  length.  It  is  cylindrical,  with  a  roonded,  closed  summit 
projecting  a  short  distance  aboye  the  entrance  of  the  lachrymal  canals. 

The  Lach'rymo-nasal  duct'  is  formed  by  the  lachrymal,  superior  max- 
illary, and  turbinated  bones,  and  is  about  half  an  inch  in  length.  It  is 
lined  by  a  continuation  of  the  lachrymal  sac,  and  descends  to  terminate 
at  the  anterior  extremity  of  the  inferior  meatus  of  the  nose. 

The  lachrymal  sac  and  lachrymo-nasal  duct  together  have  a  nearlj 
vertical  direction,  but  in  their  descent  incline  slightly  inward  and  back- 
ward. They  are  lined  with  mucous  membrane  intimately  adherent  to  the 
subjacent  periosteum,  and  continuous  above  with  the  mucous  membrane 
of  the  lachrymal  canals,  below  with  that  of  the  nose.  The  membrane  is 
pale  red,  is  provided  with  a  columnar,  ciliated  epithelium,  and  sometimes 
has  one  or  two  slight  transverse  folds. 

THE  EYEBALL. 

The  Eyeball'  is  situated  in  the  fore  part  of  the  orbit,  protected  in 
front  by  the  eyelids,  and  resting  behind  in  what  may  be  viewed  as  the 
excavated  base  of  a  conical  cushion  of  adipose  and  areolar  tissue.  It  is 
maintained  in  position  by  the  cushion  just  indicated,  by  the  optic  nerve 
and  eyelids,  but  mainly  by  the  muscles  which  surround  and  serve  to  move 
it  in  various  directions.  Its  shape  is  nearly  spherical,  with  a  diameter  a 
little  less  than  an  inch.  Viewed  in  profile,  it  presents  parts  of  two 
spheres,  of  which  the  posterior  and  larger  corresponds  with  the  sclerotica, 
and  the  smaller  is  formed  by  the  cornea  projecting  from  the  front  of 
the  larger  sphere. 

The  eyeballs  have  their  axes'  nearly  parallel,  but  the  diverging  optic 
nerves  join  the  balls  posteriorly  to  the  inner  side  of  their  axes,  and  arc 
thus  brought  several  lines  nearer  the  internal  than  the  external  border  of 
the  cornea. 

In  composition  the  eyeball  consists  of  a  series  of  concentric  tunies  in- 
closing three  perfectly  transparent  and  colorless  media,  named  the  hu- 
mors of  the  eye.  The  tunics  in  succession  are,  firstly,  the  sclerotica 
and  the  cornea ;  secondly,  the  choroid  coat  and  the  iris ;  and  thirdly, 
the  retina.  The  humors  are  the  aqueous  humor,  the  crystalline  lens, 
and  the  vitreous  humor. 

1   Ductus  naso-lacrymalis ;    d  lacry-  »  The  eye ;  ball,  globe,  or  bulb  of  the 

malis;    d.  nasalis;    d.  n.  orbitee;  d.  ad      eye;  bulbus  oculi. 
nasum ;  nasal  canal  or  duct ;  lachrymal  '  Visual  axes, 

duct ;  canalis  lacry  malis ;  c.  1  membra- 
naceus ;  o.  orbit se  nasalis. 
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HUSCLBa  OF  THE  EYEBALL. 

The  Straight  muolei'  of  the  eyeball,  of  which  there  are  four,  aro 
named  from  their  rela- 
tive pofiilion  the  8ap«>  '"■ 
rior,'  Inferior,*  Sxtar- 
nal,'  and  IntemaL*  They 
arise  tendinoQBly  around 
the  optic  foramen,  and  di> 
verge  forward  eqaidietant 
(h>m  each  other,  to  be  in- 
serted by  tendonti  into  the 
sclerotica  a  8hort  distance 
^m  the  cornea. 

The  external  straight 
mnscle  has  its  origin  di- 
dided  into  two  parts,  be- 
tween which  pass  the  ocn- 
lo-motor  and  abdnccnt 
nerves  and  tbe  nasal 
branch  of  the  ophthalmic. 

The  superior  and  infe-  J^" 
rior  straight  mnscles  of  10.1 
the  two  eyes  act  together,  ^ 
and  draw  the  bails  npward 
or  downw&rd.  The  external  straight  muscle  draws  the  eyeball  outward; 
the  internal  draws  it  inward,  but  the  external  mnscle  of  one  eye  acts  in 
coi^nnction  with  the  internal  mnscle  of  the  other  eye.  The  united  action 
of  the  straight  mnscles  draws  the  eyeball  toward  the  bottom  of  tbe 
orbit,  which  action,  in  a  raeasnre,  is  antagonized  by  the  oblique  mnscles. 

The  Superior  Obllqna  mnicle'  arises  tendlnonsly  above  the  optic  fora- 


py  ihnia(fiiirh]ch  Oh  toDllaDoflnHr- 
-lll;  t.luferl<vitnil|blnuKl*: 


iDKla ;  1.  tlw 
10 ptajn;  4, mvrtar utrnlidil 

riblhiiK  DiBKl*!  11,  mute  wm;  lI,cslnuftD 
mol  xbr  rniivrUit  mullUij  ban;  ia,tlH  u 


'  Muaculi  recti  oouli 

*  Musculus  rsctus  luperior ;  m.  Mlol- 
Una  oculi:  m.  levator  Muli;  m.  BUper- 
Ihu;  id.  oculum  moTenalertiua;  elcralor 
muscle  of  the  eyeball. 

*  H.  rccluR  inferior;  m  depressor  ocu- 
li; m.  deprimens:  m.  hamilli;  m.  tlmi- 
dns;  m.  oculum  maTens  quartusj  de- 
prassor  muscle  of  the  eyclnilL 

'  M.  reclna  extemue;  m.  abduclor 
MbU;  m,  indipiabuiiduB  i  m.  Indlgnato- 


rius;  m.  iracondusi  m.  oculum  moTeaa 
•ecundus;  abductor  muscle  of  the  cje- 
ball. 

*  M.  rMluslntemus;  m.  adduclor  ocu- 
li ;  m.  adducens  oculi ;  m.  bibilorius ;  m. 
oculum  moTens  primus ;  adductor  muscle 
of  Ihe  eyeball. 

'  M,  obUquus  superior  oonll,'  in.  o. 
major  oculi;  m.  trochlearis;  m.  trochlea- 
tor;  n.  amalorius;  m.  circumdnctiaoia 
opifex;  m.  lougisdmns  oculi. 
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men,  and  advances  along  the  apper  and  inner  part  of  the  orbit.  Term- 
inating in  a  ronnd  tendon,  this  passes  through  a  fibro-oartilaginons 
ring  or  pulley,^  situated  in  a  depression  just  irithin  the  inner  extremity 
of  the  snpra-orbital  margin.  The  tendon  then  tarns  backward  and  out- 
ward beneath  the  superior  straight  muscle,  and  is  inserted  into  th^  eye- 
ball, midway  between  the  latter  and  the  external  straight  muscle,  the  cor- 
nea and  the  optic  nerve.  To  facilitate  movement,  the  tendon  as  it 
passes  through  the  pulley  is  invested  with  a  synovial  bursa. 

The  Inferior  Oblique  mnsole'  arises  from  the  superior  maxillary  bone 
within  the  lower  margin  of  the  orbit  and  just  external  to  the  lachrymal 
fossa.  Proceeding  outward  and  backward  below  the  inferior  straight 
muscle,  it  is  inserted  into  the  outer  part  of  the  eyeball  a  little  back  of  its 
middle. 

The  oblique  muscles  antagonize  the  straight  muscles  by  protruding 
the  eyeball,  and  they  also  rotate  it  on  its  axis  in  opposite  directions. 

THE  SCLEROTICA. 

The  Sclerot'ica,  or  sclerot^ic  coat,'  forms  the  posterior  four-fifths 
of  the  exterior  wall  of  the  eyeball  It  is  a  strong,  white,  opaque, 
inextensible  membrane,  composed  of  interlacing  bundles  of  fibrous 
tissue,  and  is  adapted  to  give  form  and  solidity  to  the  eyeball.  Its 
front  part,  seen  through  the  conjunctiva,  is  commonly  called  the  white 
of  the  eye.^  It  is  thickest  posteriorly,  and  gradually  becomes  thin- 
ner anteriorly,  in  which  position  the  tendons  of  the  straight  and  ob- 
lique muscles  are  inserted.  Its  back  part  admits  the  optic  nerve 
through  a  funnel-shaped  opening ;  and  the  sheath  of  the  nerve  becomes 
continuous  with  the  sclerotica.  Into  a  circular  aperture  at  its  fore 
part  the  cornea  is  inserted,  in  the  manner  of  a  watch-crystal  in  its  frame. 
The  margin  of  the  aperture  is  beveled  inwardly,  so  as  to  inclose  the  cor- 
responding margin  of  the  cornea.  In  the  vicinity  of  the  optic  nerve 
and  near  the  cornea,  the  sclerotica  is  pierced  by  the  ciliary  blood-vessels 
and  nerves.  Its  inner  surface  is  brownish,  and  is  attached  to  the  choroid 
tunic  by  a  small  quantity  of  delicate  connective  tissue.* 

The  sclerotica  is  supplied  with  blood  from  branches  of  the  ciliary 
arteries ;  and  its  veins  join  the  choroid  and  ciliary  veins. 

1  Trochlea.  Candida,   or  innominata   oculi ;   cornea 

'  M.  obliquus  inferior  oculi ;  m  o.  mi-  opaca. 

nor  oculi.  *  Album,  or  albumen  oculi ;  lonchades. 

'  Tunica  sclerotica ;   t.  albuginea ;  t.  ^  Lamina,  or  membrana  fusca. 
dura,   durior,   crassior,    alba,    extima, 
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mif  or  Itw  xmw  mUol  Inu  Uw  vlMnIira:  li,  MiviiUr  ilnu  i>f  lt»  Iri 

purtli-o  uT  t)i«  •IUIK^  «n»triatJDg  ih*  rlIMi7  bodj ;  II,  Uvcllluy  m 

r*UHi  a^  tu  urlflni  31.  ll>  imlorlur  liurdM;  UL  iiinirml  ntJiid  uUij;  !St,  TUn 

pupils  .11.  pi«[*irliit  duunbir.  uul  32.  •nwrlui  chuulKT  muiilnil  br  Uii  itqamii 

THE  UOBNKA. 

The  Cor'nAft'  is  the  Iraiisparonl  membrane  at  llie  Troat  nf  tlie  cyclinll,   . 
the  exterior  wall  of  which  it  constitutes  the  moHt  prumiucnt  fifth  part   . 
By  ft  beveled  mart^ia  it  fits  into  the  eiretilar  aperture  uilaptcd  to  it  in  th« 
Bclerotini.     Externally  the  coiijuuetivu'  is  ruflec't^;d  over  it ;  nml  iiil^r- 
iially  it  is  lined  liy  an  equally  transparent  layc^r  named  the  membrane  of 
the  aqneon*  humor.'     Initcpmdently  of  the  two  layers  just  mentioned,  . 
the  cornpn'  is  composed  of  a  fibrous  tissue  much  resembling  in  appear-  J 
unco  and  chemical  constitution  that  not  unfrequenlly  observed  in  thfl  I 
matrix  of  cartilages.     The  fibroas  tissne  baa  a  lamellar  arrangement,  at/M 
that  the  cornea  may  be  dissected  into  a  number  of  laycrK,  varying  w 
tho  delicacy  of  manipulation.     At  the  conjunction  of  the  cornea  e 
sclerotica  the  two  become  intimately  associated,  and  in  this  position] 
inclose  a  venous  channel,  called  the  ciroular  iuidb  of  the  iris.* 


<  C.  pcUucida,  lucidi,  or  Crattspftrens ; 
menbrknt  oomek:  wlcroiioK  eeratoidesi 
Mrfttnides;  munibriiii*  ceraloirlesj  eora- 
tomemnii  Ihc  aight. 

<  OoiOunOiial  (iijrt.ion  of  Ih«  cornea. 
■  Uembiana.  tunioa  propria.  Tsgina, 

or  eapauU  biimorin  aquei ;  m,  Deaceuieli ; 
m.  DemotlrBii;  m.  Duddeliaua;  m.  Qemu- 


Han&:  propor  memliraac  of  I>cbgc 
paBtcrinr  oUatlc  Inminn  of  llie  cor 
eapsuU  a<[iiea  oarliUginasa ;   o.  pnea-fl 

'  Cornea  propria. 

'  Caualin  SohtommU ;  o.  FanUnn :  <A-A 
nuB   Ttmosus    Unvii ;    cirQuliu  i 
ortiiouti  iridin,  or  ciU^riB. 
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The  coroea  io  a  heuhhy  cooJitiou  is  non-vasculur,  but  is 
L  with  a  Bystcm  of  branching  lacuuie  which  resemble  thosu  of  the  houu, 
\  wd  serve  ta  convey  colorlesa  Dutritire  liquid  throughoal  the  mvmbrue 
It  is  suppUed  with  delicate  filameuta  from  the  ciliary  iierres. 

On  the  approach  of  old  age  tlie  circmiifereiice  of  the  cornea  nsnalljr 
bf comes  more  or  less  dull  or  upaque  by  ihedepoMt  of  falty  mailer  iiiib 
tiesiie,  coDstttutiug  the  so-called  areas  senilis.' 

Fin.  ass.  Fio.  MB. 


«|B«cllliu'Tmrt«[«l 
%ll,Blri.«,ppll«Jl,jr 

oimi  tiTD  rem.    1.  till.rj  »ri"rlM  irttnBlM 
,  the  nunii  nflcr  hiiriug  pieiwd  tbc  k iiToUai 
niucic ;  T.  Itaa  luUrior  cUlkiJ  utTln  i  S,  iJie 
lfa«  loDi  »ul  »pl*rior  cillMj  ulwls  i  10,  tb» 

;  4.  6.  IhemnlndK 
bon  clliiu;  uMriM 
p<.ptl. 

/^.SSB^Vosiw 

roup 

veneH:  11.  tlmlr  coninnctidn  will 

:%ch<iru(ilH;S,dlUt7>n 
S,  UiK  irtti  B.  pnpU;  7,  H.  t 
lb«  roim  of  Ihc  rtlriity  pr 

THE  CHOROIDEA. 

The  Choroi'daa,  or  ohoroid  coat,'  is  a  thiu,  black,  and  highljr  vagcaUr 
membrane  Rucceeiling  the  sclerotica  and  separating  it  from  the  retiao.  It 
is  perforated  behind  for  the  passage  of  the  optic  nerve,  and  t«niiiusl«« 

'Geronloion;  mnciiln  corn  etc  n 
'  Tlie  choruid :  lunicn  or  me 
rbngoides;  u'cu. 
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in  front  in  the  cilisr?  mnscle  and  body.  Its  outer  tmrfbce,'  of  b  brownlnh- 
blsck  hne,  is  attached  to  the  BcterotJca,  loosely  at  the  fore  part,  more 
intimately  behind,  hj  delicate  connective  tiaHue  and  hlood-Teatielii.  The 
inner  surface  is  tmooth,  shining,  intensely  black,  and  is  simply  applied 
to  the  cantignons  surface  of  the  retina. 


.    I,ictaRitliailAoniM«iI^MlM;  4, 
M  !•»  pbnd  I>«k  of  111*  trt*  ud  paplL 


The  dl^uy  muflla*  is  a  whitixh  zone  connecting  the  anterior  part  of 
the  choroidea  with  the  circumference  of  the  iris  and  the  conjaction  of  the 
sclerotica  and  cornea.  It  is  composed  of  pale,  unstriated  muiicular 
fibres,  and  is  abundantly  supplied  with  nerves  and  blood- vessels. 

TVitliin  the  position  of  the  ciliary  muscle  the  choroidea  constitutes  the 
so-called  aillary  body,'  of  which  the  fore  part'  is  thrown  into  about 
sixty  GODvergent  folds,*  named  oiliary  prooessei.*  These  are  received 
into  corresponding  grooves  of  the  vitreous  humor  in  advance  of  the 
retina,  and  serve  to  retain  it  in  position.  Their  anterior  extremities' 
are  Rree,  suspended  behind  the  iris,  and  are  bathed  in  the  aqueous  humor 
of  the  posterior  chamber  of  the  eye. 

In  structure  the  choroidea  consists  of  a  vascular  lamina  lined  on  the 
interior  with  a  pigmentary  layer. 


■  Lamina  tUnca:  I.  Rupra-eh oroides:  1. 
oelluIoMi ;  1.  araclinoidea  chorioideie ;  1. 
vil1oro-gl>iiiduloi>a. 

*  MuKiiluB  ciliaHi)'.  dliarj'  ligament; 
ligamenlumciliarc;  1.  scleroiko-chorini- 


cilia 


date;  1.  iridi 
culuf,  or  pleiuB 
ciliare.  or  iridis;  t 
eireuluRchorioidcK; 
commiRRure  of  the  u 


1,  cIrculuR.  orbl- 
is;  inlerBlilium 
>ri  chnrinlden ; 
lulus  cell u1  drub; 
;  ciliarj  circle. 


'  CorpuR  ciliare:  corona  cMlarlR;  orlii- 
ciiluR  ciliarie;  tunica  ciliaris;  ciliary 
disk. 

*  ParR  plieats  corporiR  ciliariR. 
'  I'licn  ciliares;  eiUary  faldR. 

*  ProccRsue  ciliareai  plicEo  ciliarcR: 
p.  cnrporiR  ciliaria;  radii  ciliarcRj  Btrin 
eiliarex.  ligamenlaeiliaria;  flbne  palli- 

'  ProcesRoa  eiliarci. 


eo6 
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The  Tftacnlar  l&mina' 


%m(^ 


i  composed  of  hi ooii- vessels  minfcled  «ilh 
,^j  a  stroma  of  fasiform  nmi  elellile 

M  cells,  apparcDtly  an  incipient  form 
'  of  connective  tisoae.     The  arWriil 
branches  of  Ibe  vascaUr  limiiit 
are  deriTed  from  the  short  «ili»rj 
"  arteries,  wliich  pierce  Ihe  ecleroiici 

in  the  vicinity  of  the  optic  nerrt, 
and,  after  repeated  brancLing,  «id 
in  a  fine  capillary  net-work,'  Tiw 
veins  derived  from  the  latter  fom 
an  intricate  and  remarkalde  pleiui 
exterior  to  it,  aud  are  named,  frem 
their  peculiar  whorled  arrangt- 
ment,  the  vorticose  vesaela.*  TbtK 
form  fonr  groaps,*  and  converge  is 
curving  lines  to  fonr  efjoidietiDl 
trunks,  which  perforate  the  scle- 
rotica midway  between  the  coniw 
and  optic  nerve,  and  end  in  the 
ophthalmic  vein. 

T!ie  ciliary  processes  arc  eqntUj 
vascnlar  with  other  portions  of  ibe 
choroidoa.  The  arteries  pn>C«d- 
ing  from  the  latter  into  the  pro- 
cesses become  convoluted,  inoeca- 
late,  and  finally  terminate  in  veins  which  pnrsue  a  reverse  course  to  join 
the  vortieoae  vessels.  The  ciliary  muscle  is  sopplied  by  terminal  brauchcs 
of  the  short  ciliary  and  the  anterior  ciliary  arteries. 

The  pipnen'tary  layer*  of  the  inner  snrface  of  the  choroidca  also  tn- 
relops  the  ciliary  processes.  It  consists  of  flattened,  regnlarly  lieiihe- 
drul  nucleated  cells,  filled  with  brownish-black  granular  cont«nIfi,  which 
give  to  the  choroidea  its  intensely  black  color.  In  albinoes  the  pig- 
mentary granular  matter  is  absent,  and  the  choroidea  presents  a  red 
color,  due  to  its  vascularity, 

In  many  of  the  lower  animals  the  inner  surface  of  the  choroidea  at  its 
back  part  exhibits  a  patch  of  metallic  color  and  brilliancy,  named  the 
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'  Tunica  rasauloBK  lluUert;  t,  ohorioi-  '  Vrsb  Tortiooia;  Tens  vortiooui;  i 

dcu   propria;    exlemal   U;er;    proper  tortuouo. 

vascular  lajer.  *  StellolB  vmcuIdsib  WinslowU. 

'  MembrkDU  choria-cupillaris;  m.  Ho-  ^  Slratam  pigmcnli;   pignicntum  ni 

tU;  m.  Bujechii ;  Innica  Rujachiana.  gram;  membrana  Dcellingoriuia. 


^    V 
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tkpe'tiiBL'  In  this  the  black  pigmentarj  m&tter  is  replaced  bj  colorless 
gruinles,  which  reOect  the  ra^rs  of  light  falliag  apon  them,  and  thus  give 
riM  to  that  BbiDJDg  of  the  eyes  of  animals  in  the  dark,  which  has  proved 
to  be  so  fertile  a  source  of  terror  to  the  superstitions. 


The  Iris'  ia  a  flat  disk  with  a  central  aperture,  and  regulates  the 
amount  of  light  received  by  the  retina  fVoro  its  being  endowed  with  the 
power  of  contracting  or  dilating.  It  is  inserted  into  the  anterior  iKirder 
of  the  ciliary  mascle,  is  vertical  in  position,  and  is  bathed  in  the  aqneoas 
humor.  The  anterior  surface  is  divided  into  two  zones,*  of  wliich  the 
outer  one  is  the  broader.   It  also  appears  striated  from  the  circamference 


toward  the  pnpil,  and  in  different  individuals  presents  various  shades  of 
gray,  bine,  or  brown  passing  into  black.  The  posterior  surface  is 
intensely  black,  arising  from  the  presence  of  a  layer  of  pigment  cells 
like  those  of  the  choroidea. 

The  central  aperture  of  the  iris,  named  the  pnpil,*  is  circular,  and  in 

1  Mcmbruim  rerncolor.  *  Pupils ;  pupula ;    feneitr*  nigmin ; 

■  TimioK  coralea ;  DTea.  foramen  ooali;   prunolla;  sight  of  the 

*  Annnll iiridia ;  •DnuliuiD^}or«tmI-     ey«. 
nor  iridii;  k.  eitemai  st  intwuiu;  ». 
eUiaria  at  pnpillarii. 
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the  living  eye  appears  as  a  black  spot.     Under  the  inflaence  of  light  it 
decreases,  and  with  the  diminution  of  that  agency  it  enlarges. 

The  iris  is  a  highly  vascolar  fibro-mnscalar  stmctare,  with  its  surfaces 
covered  by  an  epithelium.  The  posterior  layer^  of  the  latter  consists  of 
black  pigment  cells;  the  anterior  layer  is  composed  of  colorless  pave- 
ment cells.  The  muscular  fibres  of  the  iris  are  unstriated ;  form  a  circu- 
lar layer*  around  the  pupil,  and  radiate'  toward  the  circumference  of  the 
iris. 

The  blood  of  the  iris  is  derived  from  the  long  and  anterior  ciliary 
arteries.  The  former  pierce  the  back  of  the  sclerotica»  one  on  each  side, 
and  advance  on  the  outer  surface  of  the  choroidea  Uy  the  cUiary  mascle, 
when  they  bifurcate  and  form  together  an  arterial  circle,  from  which  nn- 
merous  branches  proceed  to  the  iris.  The  anterior  ciliary  arteries,  about 
half  a  dozen  in  number,  pierce  the  sclerotica  in  the  vicinity  of  the  cor- 
nea, and,  after  anastomosing  with  the  branches  of  the  long  ciliary  arteries, 
end  in  the  capillary  vessels  of  the  iris.  The  veins  of  the  latter  join 
the  circular  sinus/  situated  at  the  conjunction  of  the  cornea,  sclerotica, 
and  ciliary  muscle ;  and  the  veins  from  the  sinus  pursue  the  same  course 
as  the  anterior  ciliary  arteries  to  terminate  in  the  ophthalmic  vein. 

The  nerves  of  the  iris  are  numerous,  and  are  derived  from  the  ciliary 
nerves  which  enter  the  eyeball  by  piercing  the  back  part  of  the  sclerotica. 
Advancing  on  the  exterior  of  the  choroidea,  they  reach  the  ciliary 
muscle  and  there  form  a  plexus  from  which  the  iris  is  supplied. 

Prior  to  the  eighth  month  of  foetal  life  the  pupil  is  closed  by  a  delicate 
pu^pillary  membrane,^  which  appears  to  be  a  continuous  vascular  struc- 
ture with  the  iris.     At  birth  it  is  completely  obliterated. 

THE  RETINA. 

The  Ret^ina'  is  a  soft,  delicate,  nearly  transparent  and  colorless  mem- 
brane, which  extends  from  the  optic  nerve  on  the  inner  surface  of  the 
choroidea  to  the  ciliary  body,  where  it  terminates  in  a  waving  margin.' 
After  death  it  loses  much  of  its  transparency,  and  assumes  the  appear- 
ance of  ground  glass. 

^  Uvea ;  pigmentum  nigrum ;  membra-  ^  Membrana  pupillaris ;    m.  Wachen- 

na  pigmcnti.  dorfiana ;  pupillse  yelum. 

*  Sphincter  ptipillse;  occlusor  muscle  *  Tunica  retina;  t.  reticularis  or  reti- 
of  the  pupil ;  fibr©  circulares.  formis ;  t.  nervea ;  t.  arachnoidea ;  t,  in- 

*  Dilator  pupillsd ;  fibres  radiates ;  f.  tima  oculi. 

longitudinales  iridis.  ^  Ora  serrata ;  marge  dentatas;  m. 

*  Canal  of  Fontana,  or  of  Schlemm ;      undulato-dentatus. 
canalis  Fontante ;  c.  Schlemmii. 
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The  sathces  of  the  retina  are  simplj  in  contact  w'ltii  the  contignooa 
strnctarea,  and  in  the  liring  or  perfectly  ft-eih  state  are  smooth.  Shortly 
after  death  a  sinall  fold'  appears  on  the  inner  surface,  extending  a  little 
distance  outwardly  from  the  entrance  of  the  optic  nerre.  Upon  the 
Bnramit  of  this  fold,  in  the  axis  of  the  eyeball,  there  is  a  yellov  ipot,' 
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with  an  apparent  central  apertnre'  depending  on  a  thinning  of  the  retina. 
The  entrance  of  the  optic  nerve  is  seen  as  an  opaque,  white  spot,*  from 
the  centre  of  which  diverge  the  branches  of  tiie  central  retinal  artery. 

The  strncture  of  the  retina  is  exceedingly  complex,  and  consists  of  a 
aeries  of  elements,  ennmerated  from  without  inwardly,  as  follows :  1,  a 
layer  composed  of  narrow,  rcrtical,  columnar  cells ;'  2,  a  granular  laj-er  ;* 
3,  a  layer  of  nerve  cells  with  caadate  appendages;'  4,  nerve  fibres 
derived  from  the  expansion  of  the  optic  nerve;'  5,  a  structureless,  limit- 
ary membrane.* 

The  blood-vessels  derived  from  the  central  retinal  artery  form  a  cap- 
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•  Membrana  limltanB. 

QIQ  THE  ORGANS  QF  SPECIAL  SENSE 

illary  net- work  in  the  nerTOUs  layers  of  the  retina  ;^  and  the  yeins  return 
in  the  coarse  of  the  corresponding  arteries. 

The  retina  is  the  sensitive  membrane  of  the  eyeball — that  which  r^ 
ceives  the  impression  of  light,  the  form  and  color  of  exterior  objects. 

THE  AQUEOUS  HUMOR 

^^  • 

The  A^qneous  linmor'  is  a  transparent,  colorless,  albominoid  liquid, 

which  fills  the  space  between  the  cornea  and  crystalline  lens.     The 
space  it  occnpies  is  divided  by  the  iris  into  two  parts,  named  the  anterior 
and  posterior  ohambers  of  the  eye,'  of  which  the  former  is  the  larger. 
The  iris  is  freely  suspended  in  the  aqueous  humor,  both  of  its  surfaces 
being  bathed  in  it,  which  is  likewise  the  case  with  the  ciliary  processes. 
Lining  the  interior  of  the  cornea,  and  continuous  with  the  anterior  layer 
of  the  iris,  is  the  so-called  membrane  of  the  aqneons  hnmor/    It  is  an 
elastic  membrane,  consisting  of  a  structureless  basement  layer  and  a 
pavement  epithelium.     Its  border  is  resolved  into  a  fine  net- work  of 
fibres,^  which  are  reflected  upon,  and  become  continuous  with,  the  ante- 
rior surface  of  the  iris. 

THE  CRYSTALLINE  LENS. 

The  Crys'talline  lens*  succeeds  the  aqueous  humor  from  behind,  aod 
is  the  most  consistent  of  the  humors  of  the  eye.     It  is  a  double  convex 

lens,  of  which  the  poste- 

^^^'  ^^^'  rior  surface  is  the  more 

I  2  s  A  6  convex,  and  is  received 

^  ^^       jk         ^^^  into  a  depression^  of  the 

tj       ■«       §1       ■a       ^HV  vitreous  humor ;  whUe  its 

^^       \r        ^Ip^  anterior  surface  is  bathed 

Thb  CRTSTALLiirx  UH8.    1,  leiis  of  »  fcetiM  of  MTen  moDtha ;  2,  ^7    ^^®    aqUCOUS    humor. 

leiM  of  a  foetna  of  nine  months ;  3,  lens  of  a  child  of  ten  yean  of  J^  13  retained    in  pOSitiOQ 

age ;  4,  lens  uf  an  adult  viewed  in  profile ;  6,  the  same  seen  on  its  •.        ,-,        ,        1    •  j     x       •         « 

anterior  surfaoe.  ^J   ^^^    hyaloid    tUUlC    of 

the  vitreous  humor,  which 
is  reflected  from  its  border  to  its  anterior  and  posterior  surfaces. 

1  Lamina  vasculoRa  retinae.  ^  Ligamentum  pectinatum  iridis ;  pro- 

^  Hamor   aquosus ;   h.  oviformis ;    h.  cessus  peripherici ;  pillars  of  the  iris, 

ovatus ;  h.  oodes ;  h.  hydatodes ;  albu-  *  Lens  crystallina ;   corpas  crystalU- 

gineous  humor.  num ;   crystalline  humor  or  body ;  the 

'  CamersB  oculi.  cry stallinus ;    corpus  discoides  or  pha- 

*  Membrane  of  Descemet.     See  page  coides ;  phacus ;  gemma  oculi. 

608.  7  Fossa  lenticularis ;  f.  patellaris. 
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From  foBtal  life  to  the  adalt  period  the  lens  gradaally  diminishes  in  its 
degpree  of  convexity,  and  increases  in  breadth ;  and  in  the  advance  of 
life  it  continues  to  decline  in  convexity.  It  is  perfectly  transparent  and 
colorless,  though  in  old  age  it  is  apt  to  assume  a  yellowish  hue.  Boil- 
ing water  or  alcohol  coagulate  it  and  render  it  hard  and  opaque  white. 

The  lens  is  provided  with  a  transparent  membranous  oapsulet^  which 
is  structureless,  and  is  thickest  anteriorly.  The  substance'  of  the  lens  is 
coifiposed  of  concentric  lamine,  which  increase  in  density  toward  the 
centre.  The  lamin®  are  composed  of  hexahedral  fibres,  with  corrugated 
sides  closely  adapted  to  one  another.  In  fishes  this  corrugated  character 
is  much  exaggerated,  and  the  fibres  indigitate  by  serrated  processes. 

Fia.  867.  Fio.  868. 


OmcAunrB  uon,  nsAXim  ur  nrao  namim.  SioiairT  or  tub  cBTnALuin  Ltan,  «3thibttiiig 

the  concentric  amngement  of  th«  Uiminw. 

Not  unfrequently,  in  dissections,  the  lens  is  observed  with  a  disposi- 
tion to  separate  into  segments  from  its  axis,  and  this  appears  to  indicate 
the  arrangement  of  structure.  The  segments  are  composed  of  the  con- 
centric laminae  above  described,  and  these  consist  of  the  hexahedral 
ibres,  which  pursue  a  direction  from  the  bases  of  the  segments  to  their 
summits  and  lateral  edges.  The  intervals  of  the  segments  are  occupied 
with  a  mingled  amorphous  and  finely  granular  matter. 

Between  the  front  of  the  lens  and  its  capsule  there  exists  a  layer  of 
delicate  epithelial  cells,'  which,  after  death,  become  detached  and  mingled 
with  some  liquid^  exuding  from  the  contiguous  structures. 

In  foBtal  life,  a  vessel  from  the  central  retinal  artery  traverses  the 
axis  of  the  vitreous  humor,  and  is  distributed  to  the  capsule  of  the  lens ; 
but  it  is  obliterated  before  birth. 

THE  VITREOUS  HUMOR. 

The  Vit'reoua  humor,*  less  consistent  than  the  crystalline  lens,  but 
more  so  than  the  aqueous  humor,  is  equally  transparent  and  colorless. 

^  Caprala  lentis ;  tunica  erystalioidea;  *  Liquor  or  aqua  Morgagni. 

t.  arachnoidea.  *  Corpus  yitreum ;  c.  hyaloideum ;  hu- 

'  Humor  crystallhius ;  h.  glaoialis.  mor  vitreus ;  h.  hyalinus ;  h.  glaoiaUs. 
'  Globttli  lentis. 
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It  occnpiea  all  the  apace  inclu<led  within  the  exptinse  of  the  retinii  ii 

ciliary  body,  and  condsta  of  a  viscid  albiimiuoid  liquid'  contained  in  the 

meshes  of  a  delicate  meinbrannus  sinictnre,  uaraed  the  hy'aloid  tnnJe.' 

Thia  is  horaog^eneons,  and,  besides  forming  partitions'  through  the  mtsa  of 

the  vitreous  humor,  affords  it  an  exterior  invcatment.    In  advance  of  the 

retina  the  hyaloid  tnuic  ia  thicker  than  elsewhere,  and  forms  the  ciliuy 

lone.'  This  is  in  contact  externally  with  the  a'liary  body,  and  is  impressed 

^  by  its  processes,  which,  being  received  into  corresponding  grooves  of'tJie 

I  sone,  contribute  to  maintain  the  position  of  the  vitreons  humor.     In. 

I  front,  the  tnnic  aeparates  into  two  laminie,  which  diverge  npon  the  border 

[  of  the  crystalline  lens,  and  become  confluent  with  the  anterior  and  pos- 

ior  Hurfaces  of  its  capsule.     The  angle  of  separation'  of  tlie  twii 

lamina  is  partially  interrupted  at  short  distances,  so  that  when  inflntrd 

I  it  aasumes  the  appearance  of  a  beaded  canal*  at  the  cirenmference  of  the 

_  lens. 

THE  EAB. 

The  Eai  or  organ  of  hearing  is  exceedingly  nompticated  in  its  atnc- 
tore,  and  is  for  the  most  part  concealed  from  view  within  the  petrnw 
portion  of  the  temporal  bone.  It  is  divisible  into  the  external,  middle 
«nd  internal  ear. 

THE  EXTERNAL  EAR. 


Hid  the  external  auililarv 


The  External  ear  consists  of  the  t 
meatus. 


The  Aaricle,^  or  e&r  of  comman  language,  joins  tlie  external  auditor; 
meatus  between  the  articulation  of  the  lower  jaw  and  the  mastoid  prot- 
eaa.  It  resemble.^  the  expanded  month  of  a  trumpet  crushed  inwardly, 
and  mainly  derives  its  peculiar  form  from  a  fibro -cartilage.  The  wind- 
ing ridges  and  hollows  of  its  outer  surface  correspond  with  reverse  cLar- 
acters  on  the  inner  surface  or  back  of  the  ear.  Its  loner  pendant 
portion,  named  the  lobe,"  is  a  pouch  of  skin  filled  with  connective 
tissue  and  fat. 


'  VitriBB  ocularis. 

'  Tunicii  bjkloidea;  t.  vitrea;  inem- 
bniii  arachnoidea. 

'  IJ.vstoidea  interns ;  pars  cellularia 
hjaloidf^EB ;  ccllularie  corporis  vitrei ; 
tunica  aracliaoideB. 

'  Zona  oiliariB ;  pars  ciliaria  byaloi- 
den  ;  corpus  ciliare  bjaloides  ;  lonulii 
Zinni ;  lonula,  or  lono  of  Zinn ;  lauana 


lula 


nrouB  ci1[ari«j  orbicnlus  capsnlo-cilis- 
If;  Ii  gam  ent  u  m  BUFprniRdriutD  lentil. 

>  Canal  of  Felit;  canalis  Petiliaotn; 
IrcuUia  Potili;  camera  ivrlia  tijuaxa. 

*  Bullular  ouial  uf  ?el>t. 


"  LubuluB  aiiHculeo. 
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The  inflected  border  of  the  Bmicle,  cnrriDg  from  above  the  audit- 
ory  meatns  upward,  backward,  and 
downward,  is  the  holix.'  Separated 
from  this  by  e,  groove'  \e  the  ridge 
named  the  nntiTi^iiii,  which  bifor- 
cates  above,'  and  includeH  a  trian- 
gular fossa.'  In  front  of  the  andit- 
orj  meatDB  is  a  conical  eminence, 
the  tragtu;*  and  separated  from 
this  by  a  roonded  notch,  and  situ- 
ated below  the  antlhelix,  is  an- 
other eminence,  the  antitrae:iu. 
The  deep  concavity  within  the  po- 
sition of  the  antihelix,  and  present- 
ing a  semiapiral  course  toward  the 
entrance  of  the  auditory  meatns,  is 
the  eonoha. 

The  auricle,  excepting  its  lobe, 
consists  of  a  plate  of  fibro-cartiiage, 
invested  with  a  perichondrinm,  to     di 
wfalch   the   skin   tightly  adheres.     ^ 
Several  fissures  or  interrals  exist  in     tt 
the  fibro -cartilage,  occupied  by  con-      ■""  "'  ■'i*"™"  «i™i»- 
nective  tissne.    Thus  the  fibro-car- 

tilage  is  deficient  between  the  tragus  and  the  commencement  of  the  he- 
lix, and  between  the  lower  end  of  the  latter  and  the  antitragus.  Short 
fissures  also  exist  on  the  trngus  and  the  fore  part  of  the  helix.  In  the 
last-mentioned  position  there  is  a  small  conical  eminence,  named  the 
proean  of  the  belix. 

The  fibro-cartilagc  of  the  auricle  is  thin,  and  rather  brittle,  but  is  ren- 
dered more  tenacious  by  its  perichondrium.  The  skin  is  thin,  and,  aa 
elsewhere  generally,  is  fbruisbed  with  minute  hairs  and  sebateons  glands. 
The  latter  are  well  developed  in  the  fossce  of  the  auricle,  more  especially 
in  the  concha. 

Besides  the  connection  of  the  akin,  the  auricle  is  attached  to  the  side 
of  the  head  by  ligamentous  bands.  The  uit«rior  ligament,  broad  and 
strong,  extends  from  the  process  of  the  helix  to  the  root  of  the  zygo- 


.    Tht  Urg*  doU  In 


I  Cmprflolui. 

>  Foesit  hhticuUHb,  ictphoiilM,  a 
Dominata;  foBM  of  Ihe  helix. 
*  Crura  fureaU. 


'  Fossa  of  the  sntihelii;  fossa  trian- 
gularis, or  oTHlis. 


gl4  THE   0RGAS8   OF   SPECIAL   SENSE. 

matic  process.     The  posterior  ligament  attaches  the  convexity  of  tbe 

concha  to  the  root  of  the  mastoid  process. 

The  aarielc  possesses  five  smn]\  muscles  situeted  between  the  fibro- 
cartilage  and  the  Gltiii,  and  three  larger  ones  which  eoonect  it  with  the 
side  of  the  head.  They  are  all  composed  of  striated  fibres,  and  while 
the  function  of  the  former  is  very  obscure,  the  latter  are  generally  quite 
inactive. 

The  nnallftr  mvacle  of  the  helix'  is  a  short  fasciculns  situated  on  the 
eomnienceinent  of  the  latter. 

Till-  greater  muscle  of  the  helix'  is  a  narrow  baud  situated  on  ihi—  m 
fore  part  of  the  auricle,  aborc  the  process  of  the  helix. 

The  muKle  of  the  tragus'  is  a  short  plane  of  fibres  situated  on  th^^a 
outer  surface  of  the  tragus. 

The  muscle  of  the  antitra^s'  is  a  band  extended  from  the  antitragi^^« 
to  the  lower  extremity  of  the  liclix. 

The  transverse  muscle,*  larger  than  the  preceding,  is  situated  on  thz^Hs 
back  of  the  anricle,  and  consistJi  of  a  plane  of  fibres  extending  from  tk^ae  ' 
concha  ti)  the  ridge  bounding  the  groove  of  the  antihelix. 

The  superior  auric'olar  mnsole'  is  a  broad,  tbin.  and  pale  fan-iiX^^ 
plane  of  fibres,  arising  from  the  border  of  the  occipi to-frontal  apon^  «j- 
rosis,  and  descending  to  be  inserted  back  uf  the  fusxa  of  tlic  autiheIl.T, 
In  action,  it  will  draw  the  auricle  upward. 

The  anterior  anrio'nlai  muscle,'  generally  Icsa  distinct  than  the  pre- 
ceding,  is  a  thin,  transverse  fasciculus  arising  from  the  temporal  fawia,  I 

and  inserted  into  the  helix  and  concha.     In  action  it  would  draw  tk 
anricle  forwanl. 

The  posterior  atuic'ular  muscle,'  stronger  and  less  pale  than  the 
others,  consists  of  two  or  three  fasciculi  arising  from  the  mastoid  proc- 
ess, and  inserted  into  the  back  of  the  concha.  In  action  it  draws  the 
auricle  backward. 

The  auricle  is  abundantly  supplied  with  blood-Tessele  and  nenrca.    lu 


■  M.  hrlieis  minor. 

*  M.  Iiatieia  m^or. 
"■H.  tragicuB. 

*  H.  antiirsgicua, 

'M.  (rsDEiverBus  auTiculK;  m.  t,  ftnd 
obliquui  auriB. 

'  M.  BuriculariB  superior;  m.  attDlleni 
MuriouliE,  or  aurem;  m,  levator,  or  su- 
perior auriB;  m.  lemptirO'SuricuIariB. 


'M.  1 


hens  HDrioala;  m.   anterior  anrii;  di, 
ijgoinalD-aurioularii. 

<  M.  Buriculsj-ia  posterior;  m.  rotn- 
hens,  or  rotrahcnies  &uriou1»;  m.  pot- 
terior  auris:  m.  niaBiaido-&uriaulam: 
m.  deprimenn  auriculn;  n.  hicauilalii. 
triceps,  or  Iriraudalia  auria;  m.  pro- 
prius  auris  eilemn;  m.  aecundaa  pro- 
priorum  auriculte. 
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ftrtertes  Tortn  a  cnimpicanns  not-work  upon  the  fibro-TArtilage,  and  orcil 
durirpil  Tram  the  anterior  and  posterior  anricuUr  bram-hea  of  the  tem " 
porsl  anil  external  carotid  arteriea.  Its  reins  terminate  in  the  temporsIV 
vein.  The  nerves  ar«  derired  from  the  grent  anrienlar  hraneh  of  the! 
eerrleal  plesos,  the  posterior  nuricnlnr  branch  of  the  faeial  nerve,  antf  f 
the  aurienlo-teinporal  branch  "f  the  inferior  maxillary  nerve. 

The  External  atid'itoiy  mea'tva'  ix  a  canal  extending  from  the  coneha  I 
lo   the  tympanum,  and  nerves  to  condnct  sounda  to  the  latter  which  I 


are  collected  by  the  anriclo.  It  is  about  an  inch  tn  length,  i:<  directed 
inward  and  fortrard,  and  cnrvcs  in  iti  conrne  upward  and  downward. 
ItB  commeneement  iit  verlioallv  oval,  its  middle  U  the  narrowuKt  pari, 
and  itR  bottom  is  cloaed  by  the  tymjianic  inerahrane. 

The  meatus  eonsiats  of  an  outer  shorter  portion,  whieh  is  a  prolonfra- 
tion  of  the  auricle,  and  an  inner  portion  composed  of  the  osseous  aadit- 
orj  meatus  lined  with  an  ejctenslon  of  the  skin. 

The  outer  portion  of  the  meatus,  independently  of  the  skin,  is  com- 


'  HuloB  ftudilor 


nnl  •iidilory  canal;  ■ 


r  cuial :  kU*- 


L 
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posed  of  a  scroll  of  fibro-cartilage,  open  aboTe,  and  continuoas  by  a  luur- 
row  slip  with  that  of  the  auricle.  The  interval  of  the  scroll  is  occupied 
with  fibroas  membrane,  thus  producing  a  complete  tube.  The  fissures 
intervening  between  the  outer  part  of  the  latter  and  the  concha  are  like* 
wise  occupied  with  fibrous  membrane,  and  its  inner  extremity  is  con- 
nected by  an  tMiTnilar  ligament  with  the  orifice  of  the  osseous  meatus. 

The  skin  of  the  outer  portion  of  the  auditory  meatus  is  comparatirelj 
thick,  and  is  furnished  with  numerous  hairs  and  sebaceous  glands.  Its 
surface  presents  a  punctated  appearance,  from  the  many  orifices  of 
the  ceru'minous  glands,^  which  secrete  the  ceru'men  or  ear-wax.' 
These  glands  are  small,  rounded  bodies,  of  a  brownish-yellow  color,  im- 
bedded in  the  subcutaneous  tissue.  They  consist  of  a  narrow  tube  con- 
voluted upon  itself  into  a  rounded  mass,  the  terminal  portion  of  the 
tube  penetrating  the  skin  as  the  duct  of  the  gland. 

The  inner  portion  of  the  auditory  meatus  corresponds  with  the  passage 
of  the  same  name  in  the  macerated  bone,  and  is  narrower  and  longer 
than  the  outer  portion.  The  skin  lining  it  is  very  thin,  is  unprovided 
with  hairs  or  glands,  and  becomes  continuous  with  the  structure  of  the 
tympanic  membrane  which  closes  the  bottom  of  the  meatus. 

The  blood-vessels  and  nerves  of  the  external  auditory  meatus  have  the 
same  derivation  as  those  of  the  auricle. 

THE  MIDDLE  EAB. 

The  Middle  ear  consists  of  the  tympanum,  together  with  its  inclosed 
bones,  their  ligaments  and  muscles,  and  the  mastoid  sinuses  and  Eusta- 
chian tube. 

The  Tym'panum,  or  drum  of  the  ear/  is  an  irregular  cavity  in  the  in- 
terior of  the  petrous  portion  of  the  temporal  bone.  It  is  about  half  an 
inch  in  height  and  breadth,  and  one  to  two  lines  from  without  inward. 
Its  roof  is  a  plate  of  bone  separating  it  from  the  cranial  cavity ;  its 
floor  is  a  groove  between  the  outer  and  inner  walls.  Into  its  upper  back 
part  open  the  mastoid  sinuses ;  and  in  front  it  narrows  into  the  Eusta- 
chian tube.  The  outer  wall  is  formed  by  the  tympanic  membrane,  and 
its  inner  wall  bounds  the  labyrinth. 

The  tym'panic  membrane,  or  membrane  of  the  tym'pannm/  is  a  cir- 

1  GlandulaB,  or  foUiculsB  cemminosflB.  the  ear;    antram,   or   cavitas    antrosa 

'  Cerea ;    sordcs,   sordiculas,  or  mar-  auris. 
morata    aurium;     ceruminous    humor;  *  Membrana  tjmpani;    membrane  of 

cjpselc,  orcypselis;  fugile.  the  drum;  diaphragma,  mediastimim,  or 

■  CaTum,  or  cavitas  tjmpani;  cavity  tegument um auris;  mjringa;  mjrinx. 
of  the  tympanum,  or  drum;  barrel  of 
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calar  partition  wpwvtiag  tb«  csritj  of  the  tjmpanQin  from  the  extoniiU 
auditory  meatas,  from  wbich  it  r«c«iT«  transmittvtl  Bounds.  It  ia  not 
flat,  but  slightly  funnel  shaped,  and  is  situated  obliquely,  mi  that  its 
0Dt«r,  depressed  surface'  is  directed  downward  and  forward,  ^e  greater 
part  of  its  circumference  is  inserted  into  a  fine  groove,  which  in  the  new< 
bom  child  is  included  by  an  osseous  ring,  subsequently  dereloped,  by 
prolongation  outwardly,  into  the  osseous  auditory  meatus.  Into  its 
upper  part,  descending  as  far  as  the  centre,  the  handle  of  the  mallet  is 
inserted,  so  that  Tibrations  of  the  tympanic  membraDe  are  eomninuicitted 
to  the  latter. 

The  tympanic  membrane  is  thin  and  translucent,  and  is  composed  of  a 
layer  of  fibrous  tisane  invested  externally  with  a  contiimatiun  of  the  epi- 
dermis of  the  mealns,  and  internally  with  an  extension  of  the  lining  mu- 
cous membrane  of  the  tympanum.  Its  fibrous  layer  consists  of  fibres 
radiating  from  the  centre,  with  some  concentric  fibres  at  its  circumference. 


i>n  ■Anon  inrsu.  riihi  ridi 

Tbfoanon  «<• 

.t™.  IjBIHdB  ™«- 

will  of  lb*  nuitold  Uduh  mu 

»Fd.  I.I 

i.  pynunldi  a.  rW(w 
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tlH  Utur;  S.  tnul  tibon  tlw  lst»  uliliib 

in*]  IkM 
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entfntt 

The  inner  wall  of  the  tympanum  presents  a  convex  eminence,  the 
prorn'ontory,*  produced  by  the  projection  of  the  cochlea.     Above  the 

>  Umbo.  *  Promontorium ;  tuber,  or  tuberoaiUi  tympani. 
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back  of  the  promontory  is  an  orifice,  the  oval  window,'  which  eonironni- 
«Btea  with  tlie  vestibule,  but  is  t-loseil  by  the  appIicRtion  of  the  bane  of 
the  stirrup.  Above  the  oval  window  and  promontdry  is  a  ridge,  pasft- 
tog  from  before  backward,  produced  by  the  conrse  of  the  Fallopiu 
canal,  which  trausmitB  the  faciftl  nerve.  Behind  the  lower  part  of  tie 
proraoDtory  is  a  pit,  at  the  bottom  of  which  is  an  apertnre  named  the 
round  window.'  This  communicivtcfl  with  the  cochlea,  but  is  closed  by 
the  lecondary  tym'panio  membrane,'  which  consists  of  a  fibrous  layer. 
invested  exienmlly  with  the  lining  membmne  of  the  tjinpnnnm,  inter- 
nally with  that  of  the  cochlea,  i 

At  the  bock  part  of  the  tympunam  a  descending  rid^  indicates  the 
eontinnation  of  the  Fallopian  canal  to  the  stylo-mastoid  foramen.  Froa 
the  ridge  there  projects  forward  a  hollow,  conical  eminence,  named  lie 
pyramid.'  | 


The  small  bones'    occupy  the 


^■ffi 


upper  part  of  the  tympanam.  and  in 
named,  from  their  reseo- 
1  1       '     "t  t  blaiice,  the  mallet,  aoTil, 

fljijt        '"Sks'      '^^^        '••§1    A  and  stirrup.   Articnialiag 

J'  J/T'     '4;  c)f^  raovably    with    one   W- 

'  *  other  in  the  order  giren, 

tiie  mallet  is  attached  to 
the  tympanic  meiubrsne, 
and  the  stirru)i  commani' 
catcs  with  the  oral  iria- 
dtiw,  so  that  the  vibnt- 
tions  of  the  former  ue 
continued  through  theK- 
Hi;  =.  long  proM..   1.  AuTti  ■»»  miiu  iKur  iirbr.^.   a,    ries  of  bones  to  the  letter. 

proc;  ^  orhlcntu  pn-n..    6.  AdtH  »»  od  iM  naXr  ndko.  Thc  HaUef  IS  Sltnated 

a,bo<)T^  ^artlculuboMi  c,d,ibo[inid  lopgprucaM    «.  Or-     vertically,  with    its    head 

o™;j,b«.    s,  bm.  of  ft- niTTup.wmchi,.ppii«i  ■..[,.    lodged  in  the  upper  part 
oT»i  Window.  0,  Biimip  rgi  so  u  to  «hibii  ihc  grwv.^  ™  (ho    of  the  tympanum,  and  its 

loner  Bldailf  Lb*  cnjr«d.  i         ji         j  j-  -    a 

handle    descending    mto 
the  Bbrons  layer  of  the  tympanic  membrane  as  far  as  its  centre.     He 


»nrbc4-    a,  kcbk ;  b*  ■rtlcn- 
■i  (,  thort  jmcMi,    3.  Md- 


I  FeneitnoTAlii,  or  TeslibnUrii ;  foro- 

'  FencBlrn  rotunda,  Iriqueirn,  or  coch- 
learia:  fnrnmen  roiunduiD. 

•  Membrnnii  'ynipnni  Bi'cundiiriii;  m. 
ftneelne  mlundie;  tyDipBDum  minue,  or 
■ecundsrium. 


tympani, 
>  Osaiculi  Budi 
<  Malleus,  malleoli 

Inolo-aaainiilati 


I   pjrkmidalii 
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head  is  romided,  and  at  its  back  part  has  an  oral  facet  inrested  with 
cartilage,  for  articulation  with  the  anyil.  The  kandle^  is  a  tapering 
process,  slightly  twisted  and  compressed.  The  neok  is  slightly  con- 
stricted, and  giyes  off  two  processes.  The  long  proceis'  is  a  slender 
spine  projecting  nearly  at  a  right  angle  fh>m  the  neck,  and  enters  the 
glenoid  fissnre ;  the  short  prooess'  is  a  conical  eminence  at  the  root  of 
the  neck. 

The  Anyil^  is  situated  behind  the  mallet,  near  the  entrance  to  the  mas* 
toid  sinnses.  Its  body  is  irregularly  square,  and  at  its  fore  part  has  an 
oral  articular  surface  for  the  head  of  the  mallet.  Behind,  it  has  a  pair 
of  diTcrging  processes,  of  which  the  lower  is  the  longer.  The  short 
pioeets*  projects  backward,  and  is  connected  by  a  ligamentous  band  to 
the  posterior  part  of  the  tympanum.  The  long  process*  is  curved  and 
tapering,  and  descends  nearly  parallel  to  the  hitedle  of  the  mallet.  Its 
end  internally  supports  an  orbicular  process,^  which  articulates  with 
the  head  of  the  stirrup.  At  birth  the  latter  process  is  a  distinct  bone, 
but  it  soon  becomes  co-ossified  with  the  anvil. 

The  Btirmp"  is  directed  horizontally  inward  from  the  anvil  to  the  oval 
window.  Its  head  is  flattened,  and  at  the  summit  has  a  concave  artic- 
ular facet,  invested  with  cartilage,  for  the  orbicular  process  of  the  anvil. 
From  the  head  a  pair  of  crura  curve  inwardly  to  join  the  base,  which  is 
applied  to  the  oval  window. 

The  three  bones  just  described  have  movable  articulations,  surrounded 
by  a  capsular  ligament  and  lined  with  synovial  membrane.  The  articu- 
lation between  the  mallet  and  anvil  is  hinge  like ;  that  between  the  latter 
bone  and  the  stirrup  is  a  ball-and-socket  joint. 

The  suspensory  ligament'  of  the  mallet  is  a  slender  band  of  fibres, 
extending  from  the  head  of  the  bone  to  the  roof  of  the  tympanum. 

The  suspensory  ligament'^  of  the  anvil  extends  from  its  short  process 
to  the  back  part  of  the  tympanum. 

The  annular  ligament"  of  the  sUrrup  connects  the  margin  of  the  base 
with  the  border  of  the  oval  window. 

1  Manubrium.  ^  Os,  or  ossiculum  orbiculare,  lenticu- 

'  Processus,  or  apophysis  longus,  gra-  lare,  squamosum,  cochleare,  or  quartum; 

eills,  FoHi,  or  Rauii.  processus  lent icularis;  ossiculum  orbiou- 

*P.  brevis;  p.  obtusus.  lare  or  lenticulare  SyWii;  globulus  sta- 

*  Incus;  acmon:  os  inoude  simile;  os-  pedis;  epiphysis  cruris  longioris  incudis. 
siculum  incudi,  or  molari  denti  compa-  "  Stapes ;  stapha ;  staffa. 

ratum.  ^  *  Ligamentum  superiores,  or  teres. 

^  Ramus  horiiontalis.  ><*  Posterior  ligament. 

*  Ramus  verticalis.  "  L.  annulare,  or  orbiculare  baseoa 

stapedis. 
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Tliree  minute  muscles,  composed  of  Blriated  fibre,  are  councctei]  *iUi 
.  the  bones  of  the  ear,  to  regulate  their  movements.  Others'  ba»e  Iwtn 
I  deBcribed,  but  their  c^ii^jteucc  i^  not  nsually  acl^n  owl  edged. 

The  tensor  niDsole*  arises  from  the  eud  of  ilie  cartilage  of  the  Enstt- 
I  ehiaa  tube  and  the  contiguouE  surfaces  of  the  spheaoid  and  tempunil 
iKine.  Passing  through  an  osseous  canal  of  the  latter,  above  the  Eust«- 
cbian  tube,  it  ends  in  a  tendon  which  enters  the  tympanum  and  tnnu 
ontwardly  to  be  inserted  into  the  ueck  of  the  mallet.  Its  coatracUoa 
increases  the  tensity  of  the  tympanic  membrane. 

The  laxa'tor  mnscle'  arises  from  the  spinous  process  of  the  spheDoJil 
boue,  passes  upward  and  outward,  and  enters  the  glenoid  fisijare,  lo  be 
I  inserted  into  the  long  process  of  the  mallet.     In  action  it  rclaies  die 
tympanic  membrane. 

The  Btape'dius  muscle'  arises  within  the  hollow  of  the  ])yranjid,  siui 
'   u  inserted  into  the  head  of  the  stirrup.     It  regulates  the  pressure  of  tbe 
base  of  the  latter  against  the  oval  window. 

The  cavity  of  the  tympanum  is  everywhere  lined  with  a  delicate  ran- 
cous  membrane,  which  likewise  invests  the  small  bones,  streti-hiug  acfoss 
tbe  aperture  of  the  stirrup, '  and  covering  the  musi-les  and  ligamcnU.  It 
is  pink  in  color  from  its  vascularity,  and  is  provided  with  a  paretw-nt- 
like  epithelium.  The  arteries  of  the  tympanum,  though  small,  srcun- 
merous.  They  are  derived  from  the  tympanic  branch  of  the  iutemal 
maxillary  artery,  the  stylo-mastoid  artery,  the  great  meningeal  anil  de- 
scending palatine  arteries,  and  from  the  internal  carotid  artery  M  it 
passes  through  the  carotid  canal.  The  reins  communicate  with  tlie  gitti 
meningeal  and  pharyngeal  veins,  and  through  a  plesus,  near  the  glenoid 
articulation,  with  the  internal  jugular  vein.  The  nerves  are  derived  from 
the  tympanic  branch  of  tbe  glosso- pharyngeal,  and  the  carotid  plexnsof 
the  sympathetic  nerve. 

The  Mastoid  sinnieB'  consist  of  numerous  irregular  cavities  in  th« 
interior  of  the  mastoid  portion  of  the  temporal  bone,  communicating  hy 
a  large  orifice'  with  the  upper  back  part  of  the  tympanum.     They  sre 


'   Lnxntor  ifinpam  miiio 

'   M.  tetiBor    tympMii ; 
mmllei;    m.   ictmar   kuria  iiil«riius; 
Balpingo-mBlIei. 

>  M.  laislor  i^rmpani;  m.  1. 1.  ia\ 
•nlerior  lignmenl  of  Iho  malleua; 
mallei  eitemua,oran(crior;  m.  obliqi 
oreilcrnus  surin;  ni.  I  aim  or  auria 


tpruus;  m.  Eusutcbit;  m.  spfaeni-ialpit 

go -mallei. 
'  M.  stapedius,  or  p7ramo-BUpa£iui 
'•  Mcmbrana  obturaluria,  or  pn^ri 

*  ■  Mast  Old  cells;    celluliB  ■"11T*1'i^^tll 
antrum  masloideum. 

'  rctro-maslaid  canaL 
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Kned  thronghont  with  a  delicate  mncons  membrane,  provided  with  a  paye* 
ment  epithelium. 

The  Euita'oliiaii  taba^  is  a  trumpet-shaped  canal,  rather  over  an  inch 
and  a  half  long,  extending  from  the  fore  part  of  the  tympanum  obliquely 
inward,  forward,  and  downward  to  the  pharynx.  Its  upper  section  is 
formed  by  an  osseous  canal  in  the  petrous  portion  of  the  temporal  bone, 
which  communicates  at  its  outer  end  with  the  tympanum,  and  narrows 
to  its  union  with  the  other  section  in  the  angle  between  the  squamous 
and  petrous  portions  of  the  temporal  bone. 

The  lower  and  longer  section  of  the  Eustachian  tube  proceeds  from 
the  angle  mentioned  along  the  posterior  border  of  the  sphenoid  bone  to 
the  inner  side  of  the  internal  pterygoid  process.  Gradually  expanding 
in  its  course,  it  terminates  by  an  oval  orifice,  with  a  prominent  border,  at 
^e  side  of  the  pharynx,  on  a  level  with  the  turbinated  bone,  just  back 
of  the  posterior  nasal  orifice.  It  is  composed  of  a  triangular  plate  of 
cartilage,  bent  into  a  gutter,  open  at  its  outer  part,  but  converted  into  a 
complete  tube  by  fibrous  membrane. 

The  Eustachian  tube  is  lined  with  mucous  membrane,  provided  with  a 
ciliated  epithelium,  and  is  continuous  with  that  of  the  pharynx  and  tym- 
panum. 

THE  INTERNAL  EAR. 

The  Internal  ear  includes  the  labyrinth  and  the  internal  auditory 
meatus. 

The  LaVyrinth,' named  from  its  highly  complex  character,  is  the  most 
important  portion  of  the  organ  of  hearing,  as  it  contains  the  entire  dis- 
tribution of  the  auditory  nerve.  It  is  imbedded  in  the  petrous  portion 
of  the  temporal  bone,  and  consists  of  three  parts,  named  the  vestibule, 
the  semicircular  canals,  and  the  cochlea.  Though  these  may  be  des- 
cribed as  cavities,  it  should  be  understood  that  the  labyrinth  has  os- 
seous walls  independent  of  the  bony  structure  embracing  it.  At  birth 
it  may  be  readily  excavated  from  the  looser  surrounding  osseous  sub- 
stancfe ;  but  at  a  later  period  this  substance  becomes  condensed  and 
confounded  with  the  exterior  surface  of  the  labyrinth. 

The  Ves'tibule'  is  an  irregularly  oval  cavity,  situated  between  the 
tympanum  and  the  bottom  of  the  internal  auditory  meatus,  and  joining 

1  Tuba  Eustachiana,  or  Aristotelica ;  '  Labyrinthus;  1.  auris  intimse;  laby- 

canalis  gutteralis;   meatus  csecus:  iter  rinthic  cayiiy;  pars  intima  organ!  audi- 

a  palato  ad  aurem ;  ductus  auris  palati-  tus ;  antrum  buccinosum. 

nus;  syrinx;    syringa.  *  Vestibulum  labyrinth!. 
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the  semicircular  canals  postero -externally,  the  cochlea  antcro-inlenially. 
Through  its  outer  wall  it  commaiiicates  witb 
the  tympauQin  by  the  oval  window. 

A  Blight  BcmiL-ircular  ridge  or  orMt'  spring* 
from   the   floor  of  the  vestibule,  ascend*  on 
its  inner  wall   to  the  roof,  and  termiDates  in 
a  small  pyram'idal  eminenoe.*       The  latter 
presents  a  group  of  minute  foramtua  commu- 
nicating with  Ihe  internal  auditory  meatus,  anJ 
named  tlie  Buperior  crib'riform  spot.'    The 
crest  separates  two  rcfesses,  called,  from  their 
shape,  the  hemispherio&l'  oiid  hemielliptical 
fiiiia.'    The  former  is  the  smaller,  and  occn- 
[  te  miwi*  nwiiBg  In  *  oMnmon    pjes  thc  antero-intcrual  portion  of  the  vest!- 
"-,  diutrf™.    bule;  the  latter  occupies  the  post*ro-exteni»l 
0¥in«[«wimipiiii«iDrth«™n»ii>;    portion.      Jost  i>elowthe  centre  of  the  homi- 

jibo.8  tha  iBt[pr  ii  [hr  wcIiIm;  foramina  communicating  with  the  internal 
u^iMtiMiuieiauiDmi  auditor;  (,ujjjo,y  mcatus,  and  named  the  middle  crib'- 
riform spot.'  Immediately  in  advance  of  the 
foaaa,  the  orifice'  of  the  vestibular  scala  of  the  cochlea  commonicaia 
with  the  vestibule.  Into  the  hemieliiptical  fossa  open  the  orifices  uf  the 
semicircular  canals  and  thc  aperture*  of  a  small  vascular  canal*  which 
communicates  with  the  posterior  surface  of  the  petrous  portion  of  the 
temporal  buue,  aud  transmits  the  vestibular  vein  to  the  inferior  pctroa*! 


The  Semicircular  canals,"  three  in  number,  are  sitnated  poslero-ex- 
temally  to  the  vestibule  and  above  thc  inner  back  part  of  ihe  tympauom. 
From  their  position  they  arc  named  iDperior,"  posterior,"  and  iafc- 
riorj"  the  former  two  being  vertical,  the  last  horizontal.     They  are  so 


'   Crista  TOBiibuli. 
>   EminebUa    pjramidalU;     ] 
TNtibuli. 

*  Macula  crihrosa  auperius. 

*  FoBsa,  or  fovea  hemiiiplieri 
MRBUB  hcOiUphericux;  Bin  us  rot 

*  Fossa,  oc  fovea  hemielliplic] 
elliptica,  or  elliptica;  recessua 

*  MucuIk  cribroBu  media. 

'  Apetium  soaln  vettibulL 


'  ReoeBBUB,  or  fovea  Bulciformia. 

'  Aqueduct  of  the  vestibule :  aqn*- 
ductuB  veBtibuli,  or  Coluniiii;  canal  tt 
ColunniiiB. 

1*  Canalen,  or  ductus  acinic ircaUres, 
cireularcB.  or  lubceformea:  ■unioirmlari 
osaci;  funes,  or  canaliculi  aemieirctilar« 
lab<rrinthi. 

>'  Also  vertieal,  or  Buperior  Tertioali 

>■  Also  poaUrior  vertical,  or  obliqot. 

I*  Alao  eitemal,  or  horiionML 


THS  OBeAMS  OF  8PSCUL  8EN8S.  628 

related  with  one  another  as  to  correspond  with  the  inner,  back,  and 
lower  faces  of  a  cube. 

Each  canal  is  rather  more  than  half  acircle,  and  forms  at  one  extremity 
a  bottle-like  dilatation,  named  the  ampnl^  which  communicates  with  the 
yestibnle.  Of  the  ondilated  extremities,  two  conjoin,  and,  with  the  re- 
maining extremity,  likewise  open  into  the  vestibnle ;  and  thus  the  three 
canals  commnnicate  with  the  latter  by  five  orifices. 

Within  the  ampnlla  of  the  posterior  semicircular  canal  there  is  a  third 
gronp  of  minute  foramina  commnnicating  with  the  internal  auditory 
meatus,  and  named  the  iafnior  orib'iiform 


The  interior  of  the  restibnle  and  the  semicircular  canals  is  lined  with 
a  delicate  membrane,  resembling  a  serous  membrane.  It  consists  t)f  a 
fibrous  layer  adhering  to  the  osseous  surface  as  a  periosteum,  a  structure- 
less basement  layer,  and  a  tessellated  epithelium.  Within  this  mem* 
Inrane  the  cavity  is  occupied  by  a  serous  liquid,  named  the  perilymph,' 
from  its  surrounding  a  secondary  structure,  known  as  the  membranous 
lab'yrinth.  This  consists  of  a  pair  of  communicating  pouches,'  con- 
tained in  the  Testibule,  and  three  semicircular  canals,  of  the  same  form 
as  the  osseous  canals  which  contain  them.  The  smaller  pouch  occupies 
the  hemispherical  fossa,  and  is  named  the  spherical  saeonle  ;*  while  the 
other  pouch,  occupying  the  hemielliptical  fossa,  is  named  the  elliptioal 
sacenle,*  and  is  joined  by  three  membranons  semicircular  canals. 

The  membranous  labyrinth  consists  of  an  outer  fibrous  structure,  lined 
internally  with  a  tessellated  epithelium,  and  filled  with  a  serous  liquid, 
named  the  endolymph.' 

The  yestibular  branch  of  the  internal  auditory  nerve  is  distributed 
to  the  membranous  labyrinth,  and  maintains  its  floating  position  in 
the  perilymph.  This  nerve  divides  at  the  bottom  of  the  internal  aud- 
itory meatus  into  three  branches,  of  which  one  enters  the  vestibule 
at  the  superior  cribriform  spot,  to  be  distributed  to  the  elliptical  sac- 
cule and  the  ampulle  of  the  superior  and  inferior  semicircular  canals ; 
a  second  enters  at  the  middle  cribriform  spot,  and  is  distributed  to  the 

'  Macula  cribrosa  inferius.  utriculus,  sinus,  or  alveus  communis ; 

'  Liquor,  or  aquula  Cotunnii ;  aqua,  utricle ;    sinus,   or  aWeus  utrioulosns ; 

or  aquula  acustica,  or  auditoria;  aquuU.  median  sinus. 

*  Sacculus  Testibuli.  *  Endolympha;  vitrina  auditiya;  aqu- 
^Sacculus  sphsBrions;  sacculus;  sac-  ula  vitrea    audiUya;    aqua   labyrinthi 

Cttle.  membranacei;    humor   vitreui  auris; 

*  Sacculus    ellipticus;    8.   veatibuli;      liquor  of  Scarpa. 
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bemiEplieric&l  saccnle ;  and  the  third  enters  at  the  inferior  cribriform  tpol. 
I  ond  is  distribnted  to  the  ampulla  of  the  posterior  semicircular  canal. 


fig.  SKi— Ixnuui  lAK  um  ohk 

■plirrlnl  aucDlc:  3,  btsneh  to  Ihr  dUpUotl  wrculi !  4.  A.  B, 
Irircnln  nnil*;  I.  DMbku  bnncfa  of  Urn  uiAItorx  ner 


ui  (HHlllra-X  iwne;  IbHincl 


Adhering  to  tlic  inner  snrfaco  of  the  two  sa<^calca  of  tho  Testibnle,  >t 
the  point  of  entrance  of  the  nerrons  filaments  fVom  the  cribriform  spoU. 
arc  two  white  discoidal  masses,  consisting  of  minute  cryatalliue  particles, 
called  o'tolites.'  These  cohere|  and  appear  to  be  iu  contact  witli  tlic 
nervous  filaments  dietribulcd  to  the  saccules.  They  are  compoa«l  u( 
carbonate  of  lime,  and  are  uu  important  element  of  structure  to  the 
organ  of  hearing,  as  thej  are  found  Iu  the  ear  of  most  animals. 

The  arteries  of  the  Yestibule  and  semicircular  canals  ore  derived  from 
the  vestibular  branches  of  the  auditory  artery  accompanying  the 
branches  of  the  vestibular  nerve.  The  vein.s  partly  terminate  in  the 
venous  sinua  of  the  cochlea,  and  partly  in  the  vestibular  vein,  irliich 
communicates  with  the  inferior  petrosal  sinus. 

The  Cocll'lea'  is  the  inner  portion  of  the  labyrinth,  and  is  named  from 
its  resemblance  to  a  snail-shell.  Its  base  is  applied  to  the  bottom  of  the 
internal  auditory  meatu-s,  and  its  apex  is  directed  forward  aud  slightly 
outward.  It  consists  of  an  osseous  tube,  about  an  iuch  aud  a  half 
long,  wonnd  nearly  three  times  around  a  central  axis,  with  each  turn  snc- 
cessively  rising.  The  commencement  of  the  tube  ia  connected  with 
the  fore  part  of  the  vestibule,  and  produces  the  promontory  of  tlie 
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tjmpBnnm.  Tnrninjr  Tmm  right  to  left  In  the  right  ear,  and  the  rererBB 
direction  in  the  left  ear,  it  ends  in  a  closed  extremity,  named  the  onpola, 
which  nearly  reaches  the  front  Bniface  of  the  petrouH  portion  of  the  tem- 
poral bone  above  the  ascending  part  of  the  carotid  canal. 


The  Axia  of  the  oooh'lea'  is  conical,  its  base  forming  the  spiral  tract 
at  the  bottom  of  the  internal  auditory  mcatuH,  and  its  SQmmit  becoming 
continnous  with  the  inner  wall  of  tlie  last  turn  of  the  canal  of  the 
cochlea.'  It  is  traversed  by  nnmerous  fine  canals,  cantinuons  with  the 
foramina  of  the  spiral  tract  and  transmitting  the  filaments  of  the  coch- 
lear nerve,  together  with  the  cochlear  branches  of  the  auditory  artery. 
A  central  canal,'  larger  than  the  otherH,  extends  the  entire  length  of  the 
axis,  and  transmits  a  branch  of  the  latter  vessel. 

An  oaaeoni  apiral  lamma'  commences  just  below  the  hemispherical 
fossa  of  the  vestibule,  winds  around  tlic  axis  of  the  cochlea,  extending 
about  half  way  across  its  canal,  and  terminates  in  a  pointed  process*  at 
the  summit  of  the  latter.  The  lamina  is  traversed  by  a  multitude  of 
fine  anastomosing  canals,  which  are  continnous  with  those  of  the  axis  of 
the  cochlea,  and  open  into  a  groove  at  the  free  margin  of  the  lamina. 


'  Can  alii  ccnlralis  modioli. 
>  Lamina ipiralis  oBsea;  Mptiim leala, 
r  oocbln  auditoris;  lona  osaea. 
'  Hamulut. 


I  Colnnin  of  ibe  cochlea:  aiis,  colu- 
mella, or  pyramis  cochleie;  modiolus. 

<  The  last  turn  of  Ibe  inner  wall  of  Ibe 
oo«hlea  upon  its  axis  tonaa  the  itiruii- 
dibulum,  or  acjphus  Vieuaaonii,  or  au- 
ditorial. 
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The  interior  of  the  cochlea  is  lined  by  a  delicate  membrane  contioa. 
ons  with,  and  like  that  of  the  vestibule.  After  investing  the  two  sor- 
faces  of  the  osseous  spiral  lamina,  it  is  extended  in  a  double  layer  from 
the  free  border  of  the  latter  across  the  canal  of  the  cochlea  to  the  outer 
wall,  where  it  is  firmly  attached.  This  extension  of  the  membrane, 
which  is  named  the  membranous  spiral  lamina,*  together  with  the  osseous 
spiral  lamina,  divides  the  canal  of  the  cochlea  into  two  distinct  pas- 
sages, which  communicate  with  each  other  only  at  the  summit  of  the 
cochlea.*  At  the  lower  extremity  of  the  latter,  one  of  the  passages 
terminates  at  the  round  window  of  the  tympanum,  and  is  thence  named 
the  tym'panio  soa'la,'  while  the  other  opens  into  the  vestibule,  and  is 
called  the  yestib^ular  soa'la.* 

Both  soalsB^  of  the  cochlea  are  filled  with  a  limpid  serous  liquid,  which 
communicates  with  the  perilymph  of  the  vestibule,  but  is  prevented  from 
escaping  at  the  round  window  by  the  secondary  tympanic  membrane. 

The  axis  of  the  cochlea  within  the  tympanic  scala  is  pierced  with  a 
series  of  foramina,  transmitting  veins  from  the  lining  membrane  of  the 
cochlea  to  a  spiral  sinus*  within  the  axis.  At  the  lower  extremity  of  the 
same  scala  is  the  orifice  of  a  canaP  which  ends  in  a  triangular  pit  in  ad- 
vance of  the  jugular  foramen,  and  transmits  a  vein  from  the  spiral  sinus 
just  mentioned  to  the  inferior  petrosal  sinus. 

The  oochlear  branch  of  the  internal  auditory  nerve  is  resolved  into  a 
multitude  of  filaments,  which,  together  with  branches  of  the  correspond- 
ing artery,  enter  the  foramina  of  the  spiral  tract  at  the  bottom  of  the 
internal  auditory  meatus.  Ascending  the  canals  of  the  axis  of  the 
cochlea,  they  are  reflected  outwardly  to  the  osseous  spiral  lamina, 
within  which  they  form  an  intricate  plexus,  and  become  associated 
near  its  free  border  with  a  series  of  nerve  cells.  From  these  the  nerre 
fibres  emerge,  and  enter  the  membranous  spiral  lamina,  where,  with  pe- 


^  Lamina  spiralis  membranacea;  zona 
membranacea,  or  mollis;  zona  choriacea 
and  pars  membranacea;  z.  cartilaginea 
and  membranacea;  z.  media  and  mem- 
branacea; z.  neryea  and  cartilaginea;  z. 
denticulata  and  pectinata;  habenula  in- 
terna, or  sulcata,  and  h.  externa,  den- 
ticulata, or  perforata,  are  subdiyisions 
of  the  zona  denticulata. 

^  The  communication  is  named  the 
Helicotrema. 


>  Scala  tympani,  posterior,  interna,  or 
superior;  incorrectly  inferior. 

*  Scala  vestibuli,  anterior,  externa,  or 
inferior;  incorrectly  superior. 

^  Gyri;  ductus  spirales;  canales. 

*  The  canal  containing  the  sinus  is  the 
canalis  Rosenthalianus,  or  c.  spiralis 
modioli. 

^  Aqueduct  of  the  cochlea;  aqueductus 
cochleae. 
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culUr  Derre  cells,  they  form  a  complex  arrHogemeat,  the  character  of 
which  haa  not  yet  been  concInsiTely  iletermiDcd.' 


The  uiflnei  of  the  cochlea  are  mainly  derifcd  from  the  cochlear 
branches  of  the  auditory  artery,  and,  aa  previously  indicated,  they  follow 
the  course  of  the  cochlear  branch  of  the  auditory  nerve  They  term* 
inate  in  a  capillary  net  of  the  lining  membrane  and  xpiral  lamina  of  the 
cochlea,  from  which  reins  originate  and  join  the  s|>iral  venous  sinas 
within  the  axis  of  tlie  cochlea.  The  spiral  sinus  commnnicates  by  means 
of  a  vein  with  the  inferior  petrosal  sinus. 

The  Intamal  and'itory  mea'tu'  is  a  cylindroid  canal  about  three- 
fonrths  of  an  inch  in  length,  leading  from  the  posterior  surface  of  the 
petrous  portion  of  the  temporal  bone,  oblitiuely  downward,  forward,  and 
ontward  to  the  position  of  the  labyrinth.  Its  bottom  is  nncqualty  di- 
vided by  a  prominent,  transverse,  crescentic  crest  into  two  compartments, 
of  which  the  lower  is  the  larger.  The  upper  compartment  is  subdivided 
by  a  vertical  ridge  into  two  pits,  of  which  the  inner  one  is  the  com- 
mencement of  the  Fallopian  canal  fur  the  transmission  of  the  facial 
nerve,  and  the  outer  one  corresponds  with  the  superior  cribriform  spot 
of  the  vestibnle  for  the  transmission  of  the  superior  division  of  the  ves- 


*  For  a  more  iDtiiuatc  deMriplion  of 
of  Coni  aod  Kii Hiker. 

*  Meatus  Buditoriui  intemiii ;  foranan,  porui, 


e  the  admirable  researches 
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tibalar  nerve  to  the  ellipticEil  saccnle.     The  lower  rompartiuent  Met- 

'  Sally  is  occupied  liy  a  spiral  tract,'  jiierced  with  a  multitude  of  minnt; 

foramina,   for  the  transmission  of  the  coehlear  nerve;  exteraallv  h  > 

foBsa  corresponding;  with  the  middle  cribriform  cpot  for  the  transmission 

of  the  inferior  division  of  the  yestibnlar  nerve  to  the  hemispherical  bm- 

cqIo  and  ampullie  of  the  saperiur  and  infETior  semicircular  canals.    Id 

the  posterior  wall  of  the  meatus  there  is  a  small  canal,  transmitting  Qit 

I   posterior  division  of  the  vestibular  nerve  to  the  inferior  cribriform  spul 

[  of  the  ampulla  of  the  posterior  semicircular  canal. 

I       The  auditory  meatus  transmits  the  auditory  and  facial  Dcrves,  and  the 

I  auditory  artery.     The   facial  nerve  enters   the    Fallopian    canal,  and 

I  pnrsnCB   its   course   to   emerge    at   the    stylo-mastoid    foramen,       The 

I   auditory  nerve  divides  into  two  branches,  the  oooh'lear  and  restib'nlir 

I  lurrei.     The  foniier  resolves  itself  into  numerous  filaments,  which  entpr 

I   the  foramina  of  the  spiral  tract  to  he  distributed  in  the  manner  indicated. 

The  vestibular  nerve  divides  into  three  branches,  which  resolve  them- 

selves  into  many  lilaments  transmitted  through  the  foramina  of  Uie  three 

cribriform  spots  as  above  mentioned. 

The  auditory  artery,  a  branch  of  the  basilar,  divides  into  cochlear  and 
vestibular  branches,  which  accompany  the  corresponding  nerves. 


THE  ORGAN  OF  TASTE. 

(For  an  account  of  the  organ  of  toste,  the  student  is  referred  to  llie 
description  of  the  tongue,  page  280.) 


THE  SKIN  ANO  ITS  APPENDAGES. 


.on  or  Uu    || 


The  Skin'  is  the  organ  of  touch,'  and  iu  the  healthy  condition  o 
body  is  among  the  most  sensitive  to  the  impression  of  pain,  ihrongh 
which  quality  we  are  led  to  avoid  agencies  iujurions  or  destractive  to 
life.  By  its  peculiar  constitution  it  prevents  evaporation  of  the  liqaids 
of  the  body,  and  yet  holds  a  correlation  with  other  organs  in  getting  rid 
of  an  excess  of  those  liquids.  In  general  it  is  thickest  on  the  most  ex- 
posed parts — on  the  back  of  the  truuk,  outer  part  of  the  limbs,  palras  of 
the  hands  and  soles  of  the  feet.  It  is  thinnest  on  the  eyelids,  lips,  inner 
surface  of  the  prepuce,  aud  glons  penis.  It  is  flexible,  moderately  ex- 
tensible, slightly  elastic,  semi  transparent,  and  varies  in  color  in  different 
races  and  individuals.    On  the  palms  and  soles  it  ia  closely  covered  with 


n  commutic.   ^^^^H 
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fine  parallel  ridges,  mostly  arranged  in  carving  lines,  and  with  peculiar 
regnlaritj.  In  other  positions  it  presents  fine  reticular  farrows,  and  pits 
from  which  hairs  project.  In  parts  exposed  to  frequent  doubling  or 
fiexion  it  becomes  more  or  less  coarsely  furrowed  or  wrinkled,  as  around 
many  of  the  joints,  and  on  the  forehead. 

The  skin  is  composed  of  two  principal  layers,  the  dermis  and  epider- 
mis; is  provided  with  two  kinds  of  glands,  the  sweat  and  sebaceous 
glands ;  and  is  furnished  with  two  varieties  of  appendages,  the  hairs  and 
nails. 

THE  DERMIS. 

The  Dermis*  constitutes  the  deeper  layer  of  the  skin,  and  is  thickest 
where  the  entire  skin  presents  that  condition.  It  is  about  one-sixth 
of  a  line  thick  on  the  eyelids,  from  one-fourth  to  one-half  a  line  on 
the  front  of  the  body,  and  from  one-half  a  line  to  one  and  a  half  lines 
on  the  back  of  the  body  and  the  heels.  It  is  thinner  in  the  female  than 
the  male ;  in  children,  is  about  half  as  thick  as  it  is  in  adult  age,  and  it 
becomes  thinner  in  old  age.  It  is  of  a  pinkish  cream  color,  and  varies 
in  the  depth  of  pinkish  hue  in  different  positions  according  to  its  degree 
of  vascularity^ 

The  dermis  is  mainly  composed  of  a  dense  intertexture  of  bundles  of 
fibrous  tissue,  which  cross  one  another  at  acute  angles,  in  different  direc- 
tions. It  is  mingled  with  some  elastic  tissue,  which  is  most  abundant 
on  the  front  of  the  body  and  about  the  joints.  It  also  contains  unstri- 
ated  muscular  fibres,  which  descend  from  the  more  superficial  part  of 
the  dermis  to  the  bottom  of  the  hair  follicles.  When  excited  to  con- 
traction, through  the  impression  of  cold,  the  emotion  of  fear,  or  the 
influence  of  electricity,  these  muscular  fibres  elevate  the  hairs  and  pro- 
duce the  phenomenon  of  "goose  flesh."* 

The  dermis  is  densest  approaching  its  exterior  surface,  which  is  de- 
fined by  a  more  homogeneous  layer  or  basement  membrane.  Its  in- 
terior surface  is  continuous  with  the  connective  tissue  of  the  adipose 
layer  of  the  superficial  fascia,  or  in  positions  in  which  the  adipose  layer 
is  absent  it  adheres  to  the  deeper  layer  of  the  superficial  fascia,  or  other 
subjacent  structure,  by  more  or  less  long  and  loose  connective  tissue, 
which  allows  the  skin  to  be  moved  backward  and  forward.  The  interior 
surface,  when  freed  from  its  connections,  presents  the  appearance  of  a 
coarsely-corded  net,  with  the  meshes  occupied  by  small,  round  masses  of 
adipose  tissue. 

The  outer  surface  of  the  dermis  is  provided  with  a  multitude  of  mi- 

1  Derma ;  derm ;  cutis ;  cutis  vera ;  corium ;  true  skin.  *  Cutis  anserina. 
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nutc  processes,  whirli,  from  their  function,  have  been  nani^d  llie  tactile 
papillae.'  Tliey  vary  in  number  and  depree  of  dcvelopnieiit  in  different 
parts  of  the  body.  They  nn  ni'Wl 
numerous  end  long^est  on  tlic  palms 
and  soles,  where  they  are  arrangeil 
in  doable  rows  supported  od  linear 
ridges  of  the  dermis,  corresponding 
with  tliOBe  seen  on  Uic  snrface  of 
tlie  skin.  Tbey  are  also  nitmoroia 
on  the  prepuce,  gluns  penis,  nya- 
phie,  clitoris,  aud  nipple.  In  other 
positions  they  are  more  widely  scl 
ajtart,  le^  well  developed,  aud  or 
the  face  are  nearly  obsolete. 

The  largest  or  best  developed 
|iiipillffi  are  conical,  and  either  sio- 
{ilc  or  compound — the  latter  con- 
sisting of  two,  three,,  or  eTen 
more,  springing  from  a  Cfliunion 
base.  The  less  well  derelopcd  pt- 
pillie  arc  mammitlary  or  wart  til»^, 
and  degenerate  into  feeble  ridgM 
of  the  surface.  In  the  palms  anil 
soled  they  meosare  from  the  one- 
thirtieth  to  the  one-teiitii  of  a  tine 
long,  aud  in  otiicr  positions  dt^scend 
from  the  one-thirtieth  to  ono-oighl- 
ieth  of  a  line  They  arc  cotupostd 
of  a  continnation  of  ibe  libroDS 
,u^  Btractnre  of   the  dermis.   dvGncd 

by  struct  a  rel  ess  basement  mtm- 
brane,  and  receive  terminal  filaments  of  the  culftneons  nerves,  and  each 
ft  looped  capillary  blood-veBsel.  Some  of  the  pnpillaj  of  the  paiui  and 
sole  contain  peculiar  bodies,  which  have  already  been  described  sa  tMtile 
corpQiclBi  on  page  511. 

The  dermis  ia  richly  anpplicd  with  Wood- vessels,  lymphatics,  and 
nerves.  The  arteries  of  the  skin  penetrate  from  beneath,  and  end  in  a 
capillary  net-work,  which  beeomea  more  close  the  nearer  it  approach^ 
the  exterior  surface  of  the  dcrmi.s,  and  from  this  net-work  single  loops 
enter  the  tactile  papillse.     The  veins  emerging  from  the  skin  are  more 


net  lilghlj  miiiinlB'Hl. 


itmuli:  .1.  lb 

n.W«i  *,  fU  «n  l-T-r:  S,  "1« 

l»  mia  .idri™  «!•«»:  ft.  urtl 

papmir:  7,  .« 

*t^~a.l,:  KiueU  ftupfml  p.i 

MET  irooi  il>« 

Inll,^  thnjngh  l?i»  r|il*rtnii.;  1 

■  Pnpillie  ti 


:  papillnorioueh;  ptiulUr;lity«r  of  Iheilerm;  aorpn*  papUbuv. 
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nmneroas  and  much  larger  than  the  arteries,  and  end  in  the  superficial 
Tenous  trunks  beneath.  The  lymphatics  also  form  an  intricate  net-work 
in  the  dermis,  and  are  most  numerous  on  the  fore  and  inner  part  of  the 
body  and  limbs,  especially  in  the  palms  and  soles.  The  nerves  are 
abundant,  and  are  deriyed  from  the  varions  cutaneous  branches  described 
in  the  account  of  the  nervous  system.  They  extend  to  the  exterior  sur- 
face of  the  dermis,  and  into  the  tactile  papillae ;  but  their  mode  of  term- 
ination has  not  been  accurately  ascertained. 

By  boiling,  the  dermis  is  resolved  into  gelatin,  and  indeed  the  main 
source  of  glue  used  in  the  arts  is  obtained  from  fragments  of  the  skin 
of  animals.  By  tanning,  the  dermis  is  converted  into  leather;  deprived 
of  fatty  and  other  matters,  and  properly  thinned,  it  forms  parchment. 
The  cut  edge  and  rough  surface  of  a  piece  of  leather  illustrates  the 
arrangement  of  the  fibrous  structure  of  the  dermis,  and  its  smooth  outer 
surface  frequently  exhibits  the  mouths  of  the  hair  follicles,  papillae,  and 
other  marks. 

THK  EPIDERMIS. 

The  Epider'mis'  constitutes  the  superficial  layer  of  the  skin,  and 
holds  the  same  relation  to  the  dermis  that  tlie  epithelium  does  to  the 
deeper  layer  of  the  mucous  membranes.  It  is  thickest  in  the  palms 
and  soles,  where  it  measures  from  the  one-tenth  to  one  line  or  more,  and 
in  other  positions  forms  a  thin  layer  ranging  from  about  g^j  to  y*Q  of  a 
line.  The  thickness  is  however  in  some  measure  dependent  on  the  pres- 
sure or  friction  to  which  the  skin  is  subjected,  and  thus  it  becomes 
thicker  in  the  palm  of  the  laborer  and  the  sole  of  the  plowman  than  in 
most  other  persons.  Corns  are  much-thickened  portions  of  the  epider- 
mis in  particular  spots,  which  are  exposed  to  excessive  pressure  or 
friction.  They  are  not  necessarily  confined  to  the  feet,  but  are  produced 
on  the  knee  of  the  shoemaker  from  frequent  hammering,  or  in  front  of 
the  clavicle  of  the  soldier  from  the  pressure  of  his  musket.  The  pain  so 
frequently  induced  by  their  presence  is  due  to  their  exciting  inflammation 
in  the  sensitive  dermis  upon  which  they  press,  just  as  a  pebble  does  under 
the  same  circumstances. 

The  epidermis  is  entirely  non-vascular,  but  derives  its  nutritive  liquid 
by  imbibition  from  the  vessels  of  the  dermis.  It  is  without  nerves,  and 
therefore  completely  insensible;  but  it  transmits  impressions  through 
pressure  to  the  exquisitely  sensitive  dermis,  the  soft  and  delicate  struc- 


1  Cuticiila:  cuticle;  epiderma;  epichorium;   cutis  extima;  pcllis  summa;  lamina 
priina  cutis;  scnrf  skin. 
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ture  of  which  it  protects  from  laceratJOD  or  drying.  If  removol,  tbt 
cuutoct  of  lilt)  atmosphere  is  sufficient  to  produce  iDH&miuation  of  llic 
(lermtB,  and  after  death  the  latter  speedily  driea. 

The  epidermis  eoDsists  of  two  layen),  quite  dllTereut  in  muny  respects; 
one  being  named  the  cntlcle,  the  other  the  soft  epidermic  layer. 

The  Cn'ticle'  is  a  nearly  dry,  yellowish,  translncent,  horu-likc  mem- 
brane, well  illustrated  by  the  slice  of  a  corn.  Its  deeper  surface  is  con- 
tinuous with  the  soft  epidermic  layer  from  which  it  is  incessantly  renewed, 
while  from  its  free  surface  it  is  constantly  worn  away,  or  is  shed  iu  small 
flakes,  coustitutitig  the  so-called  scurf  and  dandrnlT.  In  many  lowri 
animals,  as  for  instance  serpents,  it  exfoliates  from  lime  to  time  in  in 


Fio.  S80. 


Fig.  381. 


entire  state.  It  consists  of  nnmerouB  lamina,  according  to  its  degree  ut 
thickness,  of  minute  scales,  which  are  completely  flattened  and  nearly 
dried  orgianic  cells.  These  have  a  small  quantity  of  granular  contents, 
but  usually  no  nucleus,  though  frequently  the  remains  of  one,  especially 
in  the  deeper  part  of  the  cuticle,  may  be  detected. 

By  treatment  with  a  solution  of  potash,  the  scales  of  the  caliclc  sep- 
arate from  one  another,  and  swell  into  spheroidal  veaicles.  Hence  it  It 
that  alkaline  solutions  remove  the  epidermis.  A  blister  or  burn  pro- 
duces inQammation  of  the  dermis  and  eEfusion  of  liquid,  which  breaks  up 
the  soft  epidermic  layer,  and  elevates  the  cuticle. 

By  maceration  of  the  skin  after  death,  the  cuticle  becomes  detached 
from  the  dermis  through  disorgani  nation  of  the  soft  epidermic  layer 
When  the  cuticle  is  sufficiently  thick  and  strong  to  sustain  itself,  it  may 
be  remoTcd  iu  large  pieces,  and  thus  from  the  hand  it  may  be  stripped 
off  like  a  glove. 


'  Cutioula. 
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The  Soft  epidormio  layer^  consists  of  many  laminae  of  delicate  poly- 
hedral cells  with  soft  granular  contents  and  a  nnclens.  The  npper 
lamine  of  cells  are  successively  more  and  more  flattened,  and  are  inces- 
santly transformed  into  the  comparatively  dry  scales  of  the  cnticle,  while 
they  are  as  constantly  reproduced  from  the  surface  of  the  dermis. 

In  the  white  race  the  soft  epidermic  layer  is  colorless,  and,  like  the 
cnticle,  translucent,  and  hence  it  allows  the  color  and  vascularity  of  the 
dermis  to  be  seen.  In  the  negro,  its  cells,  especially  the  deeper  ones,  are 
filled  with  brown  or  black  pigmentary  matter,  which  produces  the  char- 
acteristic color  of  the  race.  Smaller  quantities  of  the  same  material 
give  rise  to  the  various  shades  of  complexion  of  other  races,  of  different 
individuals,  and  even  different  parts  of  the  skin  of  the  same  person.  The 
sun-burnt  complexion  is  due  to  the  development  or  increase  of  the  same 
coloring  matter;  and  in  freckles  it  is  accumulated  in  spots.  As  the  soft 
epidermic  layer  is  transformed  into  the  cuticle,  the  pigmentary  matter 
disappears  from  its  cells. 

THE  SWEAT  GLANDS. 

The  Sweat  or  perspiratory  glands'  exist  almost  everywhere  in  the 
skin,  and  number  a  million  or  more.  They  are  yellowish-red,  spheroidal 
bodies,  averaging  about  one-sixth  of  a  line  in  diameter,  and  are  lodged 
in  interspaces  of  the  deep  part  of  the  dermis,  usually  surrounded  by 
adipose  tissue.  Each  gland  consists  of  a  tube  convoluted  into  a  ball, 
and  afterwards  ascending,  as  the  sweat  duct,  in  a  slightly  tortuous  man- 
ner, to  the  exterior  surface  of  the  dermis.  The  tube  is  composed  of  an 
exterior  fibrous  layer,  succeeded  by  one  of  basement  membrane ;  and  is 
lined  with  a  pavement  epithelium,  consisting  of  polyhedral  cells  contain- 
ing a  nucleus,  and  granular  contents  mingled  with  some  yellowish  pig- 
ment particles. 

From  the  sweat  duct  opening  on  the  surface  of  the  dermis  a  passage 
way  conducts  to  the  exterior  of  the  epidermis.  When  the  latter  is  thin, 
the  passage  is  straight ;  but  when  thick,  as  in  the  palms  and  soles,  it 
pursues  a  spiral  course,  and  terminates  in  a  funnel-shaped  orifice.  The 
apertures  of  the  ducts  are  distinctly  visible  with  a  common  pocket  lens,  in 

^  Rete  mucosum ;    r.  Malpighi ;   cor-  '  QlandulaB  sudoriparsB ;  g.  miliarise  ; 

pas,  or  stratum  Malpighi;  corpus  mu-  g.  hydrophorse ;  organa  sudoripara;  su- 

oosum ;   c.  reticulare ;   reticulum  cuta-  doriparous  glands ;  diapnogenous  appa- 

neum;  r.  mucosum;  mesodermum;  mu-  ratus;  perspiratory  organs;  fontes  su- 

cous  web ;  tunica  albida  superficialis  et  doris. 
profunda,   et    gemmula,   et    bourgeons 
Bonguins. 
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n  single  row  on  the  BummitH  of  llie  ridges  of  the  palms  ami  soles;  Imt 
iu  other  positions  are  not  ao  readily  difitinpniahed. 

A  modification  of  the  sweat  glauds  coiiatitntes  the  eerumitious  ^land^ 
described  in  the  ncconnt  of  the  car,  and  the  odorif'eroiu  glands  of  the 
axilla.'  These  form  a  patch,  nn  inch  and  a  half  or  more  in  diamplpr. 
sitnated  in  the  subcutaneous  connective  and  adipose  tiKsue  of  the  hairj 
pari,  of  the  armpit.  They  are  largest  near  the  centre  of  the  patch,  and 
^adnally  diminish  toward  the  circomference,  where  they  merpe  into  the 
ordinary  sweat  glands.  They  are  usually  ranch  better  developed  in  the 
negro,  in  whom  the  largest  reach  the  size  of  ft  email  pea.  They  are  of 
a  dusky,  yellowish-red  color,  and.  like  the  sweat  glands,  are  composed  of 

tnbe  coiled  into  a  ball,  from  which  the  tube  continues  as  the  duct  lo 
open  on  the  exterior  surface  of  the  skin.  The  tube  of  the  gland  con- 
tuns  nnstriatcd  muscular  fibres  in  its  wall;  and  its  cavity  is  filled  with 
a  finely  granular  matter  mingled  with  brown  or  yellow  pigment  and 
fat  particles.  Besides  an  almudanee  of  sweat,  these  glands  yield  a 
Btrongly  (fflorous  substance,  which  is  somewhat  peculiar  in  the  difTerenl 


Sweat'  is  a  clear,  watery  liquid,  with  an  acid  reaction  and  a  saliae 
taste.  It  contains  formic,  biityrie,  and  acetic  acids,  and  a  number  of 
saltK,  of  which  the  most  abundant  is  chloride  of  sodium. 


THE  WKltACEOUS  GLANDS. 

The  Seba'ceouB  glands'*  of  the  skin  are  very  nnmerons,  nod  exist 
almost  everywhere,  except  in  the  palms  and  soles.  They  are  mostly 
associated  with  the  hair  follicles,  being  situated  around  them  in  groups 
from  two  to  eight  for  each  follicle,  imbedded  in  the  more  superficial  part 
of  the  dermis.  Generally  the  largest  glands  are  found  with  the  small- 
est hair  follicles,  so  that  these  appear  of  secondary  importance,  while 
the  smallest  glands  esist  in  pairs  in  connection  with  the  hairs  of  the 
scalp. 

The  largest  sebaceous  glands  are  those  of  the  nose,  concha  of  the  ear, 
skiu  of  the  penis,  the  scrotum,  labia,  and  areola  anrrounding  the  female 
nipple.  The  groups  of  glands  connected  with  each  hair  follicle  appear 
as  rounded  whitish  bodies  imbedded  in  the  semi  transparent  skin,  and 
measure  from  one-tenth  to  oue-half  a  line  or  more  in  diameter. 


'  QlanduItB  odorlfcne  of  Horner. 

'  Sudor;   perspiralion :    persplralory 


sebiferDB';  crypln  iieh«ce« :  follicnli  »t- 
bnveee:  Kcbipuroua.  or  Mblfmiai 
glandn:  sebsceoin  follicleB,   or  cryplt: 

miliiiry  glands;   oil  glitnilg. 
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The  Bebaceons  glands  are  simple  or  compound,  being  composed  of 
me  or  more  porse-sbaped  poaches,  the  dncts  of  which  open  into  the 


M  lighl,  .nd  W(hlj  in 
:  Mm  gluid  1  ft.  Uw  niiHi  Cfinttn 
J-rmia;  r,  the  Htuwwoui  nutb' 
if  tha  gUodi  r,  >  lutli  fi'lUdo; 


months  of  the  hair  follicles,  or  in  the 
case  of  the  larjrest  fflands,  together 
with  the  latter  theyopen  on  the  sur- 
face of  the  skin.  In  strnctnre  the 
glands  possoKs  a  delicate  wall  of 
fibrous  tissue,  defined  by  a  base- 
ment membrane,  and  are  lined  with 
an  epithelium  consisting  of  polj'he- 
dral,  nocleatcd  cella  with  granular 
contents.  The  carit;  of  the  glands  , 
is  filled  with  BebBceoui  matter,' 
consisting  of  cells  and  oil  globules,  i 
Of  the  cells,  some  contain   finely 

granular  matter  mingled  with  oil  drops,  while  others  are  distended 
with  oil. 

The  sebaceous  matter  anoints  the  hairs  with  oil  in  their  progress  of 
growth  Irom  the  skin,  and  also  irobnes  the  caticle,  by  which  it  is  rendered 
repellant  of  water.  The  greasiness  of  the  surface  of  the  skin,  occa- 
sioned by  this  materiol,  permits  the  ready  adhesion  of  dust  and  dirt,  and 
renders  the  employment  of  soaps  necessary  for  easy  removal  of  its  excess. 
The  too  free  use  of  alkaline  washes,  by  depriving  the  cuticle  of  its  oil, 
prodnces  a  dry  and  harsh  feeling  in  the  skin.  The  sebaceoas  matter 
often  becomes  inspissated  and  distends  the  glands,  most  frequently  tn  the 
face,  and  especially  on  the  nose ;  and  at  the  months  of  the  ducts  it 


>  Sebum,  or  Bieegnia  culancum. 
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becomes  incorporated  with  dirt.    By  pressure  it  is  squeezed  « 
I.  teOBi  its  Bsaaming  the  form  of  the  duct,  is  Tulgarl;  taken  for  a  worm,  uf 


highly  mHpiiflpit;  3.  i 
tDS.    A,  &  Bimplr 
ppEllicllitl  nil*: 


u  pBTtUlly  HapDiL 


which  the  dirt  at  the  end  is  supposed  to  be  the  head.  The  sebaceoiu 
matter,  nevertheless,  even  in  most  healthy  individuals,  contains  a  curioiu 
parasitic  animal,  tlie  pimple  mite.' 


THE  HAIRS. 

The  Hairs'  are  solid,  thread-like  appendages  of  the  skin,  projecting 
from  almost  every  part  of  its  surface  except  the  palms  and  soles.  They 
are  flexible,  elastic,  and  shining,  bnt  vary  in  degree  of  development, 
fineness,  color,  form,  and  arrangement  in  different  races,  sexes,  individ- 
nals,  and  parts  of  the  body.  From  the  long  hairs  of  the  head'  tbey 
exist  of  every  gradation  of  size  to  such*  as  are  hardly  visible. 

The  portion  of  a  hair  projecting  from  the  skin  in  its  shaft  or  stem' 
terminated  by  the  point  or  end;  the  portion  inserted  into  the  skin  i^ 
the  root,*  which  begins  in  a  club-liko  expansion,  named  the  bulb.' 

The  hairs  generally  project  obliquely  from  the  skin,  singly,  or  in 
groups  of  two,  three,  or  more.  They  are  regularly  arranged  in  the  dif- 
ferent parts  of  the  body,  mostly  in  curving  lines  or  whorls  from  particu- 
lar points. 


'  Aeanu  falliculorum  ;  Deroodex  foUicuIonim. 

•Pili;  Ihehwr;  crinit;  piloj  thrii. 

'  Capilli. 

'  Lanugo;  dowo. 


■  Itnilix  pili 
'  Dulbus  pi 
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The  fine  silken  hair  or  the  head  of  the  white  race  is  cylindrical ;  the 
crifip,  carling  hair  of  the  beard,  other  parta  of  the  body,  and  the  head 
of  the  oe^o,  is  more  or  less  flattened  cylindrical. 

In  stractare  the  hairs  consist  of  an  exterior  cuticle,  a  cortical  snb- 
stance,  and  an  interior  medullary  substance. 
Fio.  880. 


-;# 


Fio.  887. 


,    B.  trulntnl  mln  of  Iho  cuIJclc. 

The  osticle  of  tho  hair  consiHts  of  a  single  layer  of  thin,  colorless, 
qnadrilateral  scales  or  completely  flattened  cells,  which  overlap  like  the 
shingles  of  a  roof.  The  projecting  edges  of 
these  scales  are  directed  upward  and  outward 
along  the  shaft;  and  in  a  hair  examined  be- 
neath the  microscope  are  seen  as  irregularly 
nndulating  and  intersecting  transverse  lines. 
As  feebly  as  their  edges  appear  to  project, 
they  nevertheless  present  an  obstacle  to  the 
hair  being  moved  in  any  other  direction  than 
with  its  root  forward,  when  rubbed  between 
two  surfaces.  It  is  upon  a  similar  condition 
that  the  felting  of  the  hair  and  wool  of  various 
animals  depends. 

The  eortioal  substance'  makes  the  chief  bulk 
of  the  hair,  and  is  that  upon  which  the  color 
mainly  depcndsin  different  races  and  individuals. 
When  sufficiently  translucent,  as  in  white  or 

light-colored  hairs,  beneath  the  microscope  it  "  ^ 

presents  a  longitudinally  striated  appearance.  ^itasS^ 

It  is  composed  of  layers  of  flexible  fibres,  into  ^^^^„'"„  ^atni^"^  ^"! 

which  it  is  not  unfrequcntly  found  more  or  less  nni.    i.>h>norih*iwir  coTtnd 

split  at  the  ends  of  hairs,  a.s  the  result  of  dry-  "'"' '™»"™  nurkinp  indiau- 

ing  and  fnctton.     The  fibres  eonsistof  much  ticuiiirKaiiii;i,eorticiiiiib<unce 

elongated,  fusiform  cells  containing  a  linear  "  ""  •"■■ "' ""  ^'^  brokm  up 

nucleus.     The  coloring  matter  is  usually  dif-  rHcUnn  ot  iiw  ciothinc. 
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fused  throngli  tiie  cortical  substnnce,  ihough  it  is  also  oft«ii  accamu 
in  streaks  or  spots.     With  the  loss  of  the  coloriiift  mftttcr.  ^nerKlIj 
occnrriug  in  tlie  advance  of  age,  the  cortical  substance  becomes  white. 

The  medullary  BUbatance'  is  freqoenlly  absent,  especially  in  dark- 
colored  hairs  of  the  hcfi'l,  iind  in  fine  down-like  haira  of  the  body.  It 
occupies  the  axis  of  the  hair,  and  by  transmitted  light  appears  as  a  dark, 
coarsely  granular  streak,  nsnally  of  nniform  diameter,  but  often  con- 
tracted, and  Bouietimea  completely  interrupted  in  its  course.  By  n- 
flected  light  it  appears  white,  though  modified  by  the  color  of  the  cortiral 
substance  through  which  it  is  seen.  It  consists  of  somewhat  cuboidal 
cells,  with  granular  coutents  and  an  indistinct  nnelcus. 

The  medullary  substance  is  generally  mingled  wilh  more  or  less  air, 
in  small  bubbles,  which  penetrates  from  the  ends  of  the  hairs,  and  gires 
to  these  when  white  the  characteristic  silvery  Instre. 

The  root  of  the  hair  is  lodged  in  a  Sask-shaped  receptacle  of  the  skin 
called  the  hair  follicle,'  at  Ihc  bottom  of  which  is  a  papilla  from  which 
the  hair  grows.  The  hair  follicles  are  imbedded  in  the  dermis,  or,  in  the 
case  of  the  large  hairs,  extend  into  the  subculaucous  connevtive  and 
adipose  tissue.  They  may  be  viewed  as  iaHectioiiN  of  the  skiu,  and  the 
hair  papilla  at  their  bottom  as  a  modified  tactile  paptUo. 

The  wall  of  the  hair  fulllcle  is  composed  of  a  fibrous  layer  defined  by 
a  basement  membrauc,  and  lined  with  an  inflection'  of  the  epidermis. 
The  cnticular  portion'  of  this  inflection  is  remarkably  modified  from  the 
corresponding  layer  on  the  free  surface  of  the  Kkin.  It  forms  a  com- 
paratively thick,  transparent,  clastic  membrane,  composed  of  somewhat 
elongated  non-nucleated  cells,  adhering  to  one  another  in  sttch  a  manner 
as  to  assume  the  appearance  of  fenestrated  membrane.  The  clastic 
cuticular  layer  merges  into  the  softer  epidermic  layer  Iwncath,  and 
tightly  clasps  the  root  of  the  hair.  It  perhaps  acts  upou  the  latter  as 
it  is  projected  in  its  growth  from  the  papilla,  as  a  wire  is  acted  upon 
when  it  is  protruded  through  a  draw-plate. 

The  bair  papilla'  is  ovoid,  of  soft  consistence,  and  supplied  with  both 
capillary  vessels  and  nerves.    The  hair  bulb  caps  or  incloses  the  papilla, 

■  MedulU. 

»  FulliculuH  pili. 

'  Koot  shentb  of  tlie  hnir;  vaginii  pill,        root  shonlli. 

^  Papilla  pili;  pulpa.  or  bhulettia  pili. 
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and  ia  the  eztractioa  of  a  hair  it  is  traction  on  tlie  latter  which  ghee 

rise  to  the  pain. 
The  root  of  the  hair  is  softer  and  tliickcr  than  tlie  shaft,  the  character 

of  which  it  assumes  in  its  growth.    The  hair  balb  is  soft,  translacent, 

and  is  contiuaous  at  the  bottom  of  the  hair  papilla  with  the  epidermic 
_     „gg  layer  of  the  liair  follicle.    It  in  com- 

posed of  soft,  polyhedral  nucleated 
cells,  which  exhibit  a  gradaal  and 
sacccRsirc  transition  into  the  cu- 
ticle, cortical  and  medullary  sub- 
stances of  the  root  above.     By  the 


c/,  fpldrrmlc  llnlnf 

Oa  nil  of  the  hair  R>lllcte!  i,  tulr  paplllt;  (-,  DauUii  ut  Iva  Hhuwiiu  ituiili;  I,  durinLi;  m,  K>n  Lajfr 
or  the  tplih/imit;  n,  raticle  of  lb*  tvl^<"<''l'- 

r  TBI  H»t  or  1  HUB  wiTniii  m  roujcLt.    1.  Imlr  p>|>illH:  2.  apll- 

u  nU  of  tb«  lulr  «>LLklri  6.  Uj-rim'ut  mrmlinMi  ^  totl  rpldrr- 

mOculM  tajTMi  S,  cuMele  «f  Uh.  Ii«lr;  0,  oonlcul  (ubiUiDce; 

mlb  of  (b«  hair  umpaed  at  toft  potylmlnil  nlli;  1'^  truuiUDii  of  Iho  bt- 

■DedDlUrj  nibMuce,  whI  caltcli^  of  Um  hiilr. 

transformation  of  the  cells  into  the  elements  just  mentioned,  and  the  pro- 
duction of  new  cells  ftom  the  papilla,  the  liair  constantly  grows  in  length. 
Like  the  epidermis  the  hairs  receive  nutriment  by  imbibition — the 
liquids  being  transmitted  from  one  cell  element  to  another  iu  gradually 
diminishing  quantity  throughout  the  length  of  the  hair. 
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The  hairs  are  not  only  renewed  hj  constant  grovth,  bnt  in  manj  in- 
stances, even  in  the  healthy  condition,  but  especially  aft«r  diseases,  thej 
are  cast  off  or  shed,  and  new  ones  ore  produced.  In  snch  instancM, 
likewise  when  the  hairs  are  violently  extracted,  the  new  hairs  are  pro- 
duced from  the  same  hair  follicles,  bnt  sometimes  at  least  from  new  pa- 
pillie.  Permanent  baldness,  so  often  occnrring  in  the  advance  of  tge, 
arises  from  atrophy  of  the  hair  papillie. 

The  apparent  growth  of  the  beard  after  death  arises  fVom  the  shrink- 
ing of  the  skin,  which  protrudes  the  remaining  roots  of  the  hairs  the 
eighth  of  an  inch  or  more. 


The  Kails'  are 
the  claws  and  hoofs 


THE  KAII5. 

appendages  of  the  skin,  and  correspond  with 
other  animals.     They  are  thin,  flexible,  transln- 


Fig 

-SW.  Ua 

ally 

mlrii 

I.  tho  fon 

«« the  loB  T 

the  lanaU;  3,  groorcd  n 


on  tho  bock  of  (heBi 
[hBii.iL;4,rpidennl..tth 
poalUoD  or  tb«  lott  ppiden 


cent,  quadrilateral  plates  continnons  with  the  epidermis,  and  resting  on 
a  depressed  surface  of  the  dermis,  called  the  matrix  or  bed. 

The  exposed  portion  of  the  nail,  named  its  body,  is  terminated  ante- 
riorly hy  the  free  border.  The  posterior  third  or  fourth  of  the  nail, 
named  its  root,  is  lodged  in  a  deep  groove'  of  the  matrix,  and  the  lateral 
borders  are  received  into  shallow  grooves.  From  the  body  of  the  nail 
the  root  gradually  thins  away  to  a  sharp  edge,  and  the  lateral  borders 
more  abruptly  thin  out. 


>  Unguea. 


)  TftUecnlannguis;  nail  foUiole. 


THE  ORGANS  OF  SPECIAL  SENSE.  641 

The  translacencj  of  the  nail  permits  the  redness  of  the  matrix  to  be 
seen,  which  color  is  due  to  vascularity  of  the  part.  The  less  degpree  of 
vascularity  of  the  matrix  at  the  root,  defined  by  a  semicircular  line,  gives 
rise  to  the  whitish  spot  called  the  In^nnla.'  The  free  surface  of  the  body 
of  the  nail  is  shining  and  faintly  striated  longitudinally;  its  under  sur- 
face is  finely  grooved  in  the  same  direction. 

The  matrix  of  the  nail,  constituted  by  a  highly  vascular  portion  of  the 
dermis,  is  covered  with  fine  longitudinal  ridges  beset  with  a  multitude  of 
minute  papillse.  The  ridges  and  papilla}  fit  into  the  grooves  of  the 
under  surface  of  the  nail,  and  correspond  with  the  tactile  papillffi  in 
other  positions. 

By  maceration  the  nails  become  detached  continuously  with  the  epi- 
dermis from  the  dermis.  They  consist  of  a  thick  horny  layer  attached 
by  a  delicate  soft  layer  to  the  dermis. 

The  homy  layer  answers  to  the  cuticle  of  the  epidermis,  and  is  com- 
posed of  numerous  intimately  associated  laminse  of  flattened  nucleated 
cells  or  scales,  which  can  only  be  distinguished  microscopically  after 
treatment  with  certain  chemical  reagents,  as  the  alkalies. 

The  soft  layer'  of  the  nails  corresponds  with  that  of  the  epidermis, 
and  like  it  is  composed  of  delicate,  polyhedral  nucleated  cells.  These 
are  incessantly  transformed  into  the  scales  of  the  horny  layer,  and  are 
renewed  from  the  surface  of  the  dermis.  By  the  constant  addition  of 
cells  at  the  root,  the  nail  grows  in  length ;  by  addition  beneath,  they 
grow  in  thickness. 


1  Semilunula;  arcus;  albedo  unguium. 

'  Stratum  Malpighi;  soft  mucous  layer;  stratum  mucosum. 
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oolorleu 3-4 

«d 8S 

liquor 34 

Bodies,  geniculate 61 

□erre  capsular 61 

olivary _ 6f 

Facabioniiui  &E 

pyramidal 6t 

quadrigeminal b'i 

restiform 6f 

■triated , 6i 

■npra-reoal i( 

Body,  oilUr; 6C 

denlated 628,  6E 

of  bone— „ i 

of  leelh Z£ 

qnadrigaminal 6! 

pituitAry 51 


Body,  gtriated ..„..,.  Ul 

thymus _ 4U 

thyroid _ iH 

Bone,  ocoipiial _.    fiO 

arm 112 

oanaliouU  of. __ II 

oapitat« _ „....  m 

oollar i~ _...  12i 

cuboid IS* 

ouaeiform „..,.,.  liT 

ethmoid ..........„,.,.    U 

frontal _ M 
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parietal... 

pisiform..... ...„..«  IIT 

icapboid,  of  earpua _...  IIT 

scaphoid,  of  tarsu „.,.....  164 

ehiu „ - -.„  IM 

spbonoid .   6t 

BUperior  maxillary „._,    H 

temporal — ~  -.....«..„..„    ni 

thigl"-- 


_.  M8 

WT 

trapeioid ... V(! 

lurbJD&led.. _ 81 

unciform ..,..._  118 

laseulsr  cankls  of „.    411 

Bones,  itrtiouUr  eiiremttiM  oC U 

arlicnlar  process  of 81 

body  of - X 

bordcrg  of. 14 

canal  of. it 

cHDalicnli  of. „.    41 

carpal W 

oODipact  subatanoa  of. „.    tt 

coudylas  of H 

crest  of 84 

Guneifom.  of  tat>tt« _ .„  tU 

diaphysisof _........,..,„  4! 

distal  eilremily  of......,,,,.,.,.,.  84 

cndoeleumof. _..,...  SI 

epiphyses  of. ...,...,.._....  li 

foramen  of ..—..■..•.a>  14 

fosBs  of. .  84 

head  of. „,„  U 

irregular. •_ — ..••»•••■•  H 

laouna  of _,....i.  41 

line  of. _^  H 

long.. „. „...„  H 

w  of.„ -_.^  M 


B    of... 
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Bones,  metacarpal 188 

metatarsal 156 

neck  of. ^ 84 

periosteum  of 89 

process  of 84 

proximal  extremity  of 84 

ridge  of 84 

sesamoid 140,  167 

shaft  of 84 

short.. 84 

sinus  of 84 

spinous  process  of. 84 

spongy  substance  of 86 

surface  of 84 

tabular 84 

tubercle  of 84 

tuberosity  of 84 

vascular  canals  of 40 

Brain 608,  618,  614 

gpray  substance  of 608,  606 

white  substance  of 608,  604 

Tentricles  of. 621,  628,  681 

Breasts 490 

Bromine 21 

Bronchi 448 

Bronchial  arteries 468 

tubes 468 

reins 468 

Bronchus,  left 449 

right 448 

Brunner's  glands 812 

Bulb,  olfactory 640 

Bundles  of  muscles 178 

Bursas,  synovial 188,  266 

Buttocks 288 

Butyrin 27 

Cjkcum 816 

Calcaneum 164 

Calcium 21,  26 

Calyces 461 

Canal,  alimentary 278 

anterior  dental 77 

carotid 66 

infhi-orbital 77 

inguinal 219 

lachrymal 699 

naso-palatine 78 

posterior  dental 77 

posterior  palatine 79 

pterygoid 66 

ptery go-palatine 66,  80 

sacral 106 

semicircular 628 

spinal 114 

Canals,  semicirculsr 622,  628 

Tascular  of  bone 40 

Canine  teeth 287 

Capillaries 887 

Capitate  papillsB 282 

Capsular  ligaments 48 

Capsule  of  the  lens 611 


Carbon 21,    26 

Carbonate  of  lime 28 

of  magnesia 28 

of  soda  28 

Carbonic  acid 29 

Cardiac  orifice  of  stomach 805 

Cameous  columns 846 

Carotid  canal 66 

Carpal  bones 186 

Carpus 186,  228 

Cartilage 171 

articular 48,  174 

ensiform 117 

Cartilages,  costal 114,  116 

of  the  larynx 440 

of  the  nose 689 

palpebral 696 

permanent 172 

temporary 172 

Cartilaginous  rings  of  bronchi 449 

Caruncle,  lachrymal 698 

Caruncles,  myrtiform 490 

Casein 26 

Cava,  inferior 420 

superior 406 

Cayernous  bodies 476 

of  clitoris 498 

of  penis 476 

Cavities,  nasal 691 

Cavity  of  the  uterus 482 

Cell,  hepatic 826 

organic 22 

Cells,  spermatic 472 

Cellular  layer  of  membranes 269 

Cement  of  teeth 289,  291 

Centres  of  ossification 42 

Cerebellar  falx 688 

Cerebellum 626 

cortical  substance  of 627 

medullary  substance  of. 627 

Cerebral  falx 688 

Cerebro -spinal  axis 508,  618 

liquid 689 

Cerebrum 615 

convolutions  of 616,  616 

cortical  substance  of 616 

crura  of 616 

hemispheres  of 615 

lobes  of.  615 

medullary  substance  of 616 

Cerumen 616 

Cervical  vertebrsB 99 

triangles 199 

Chambers  of  the  eye 610 

Cheek  bone 88 

Cheeks 275 

Chest 119,  200 

Chlorine 21,     25 

Chloride  of  sodium 28 

of  potassium 28 

Chloro-hydrio  acid 28 

Cholesterine 29 
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ChondHgen 

Choroid  ooal 

IKD 

26 

004 

523,  GSe 

lymph fm     *i 

of  blood'.'.'.'.".'.'.'.'.'".'.'"'!!!!!!!!!!!!  m 

Pacinian 610 

Chyle 

Ciliary  bSdy 

moLion 

430 

431 

COS 

2fil 

606 

lactile. fill.  SU 

Curlioal  Uyer  of   the  auprai-nm) 

b«Kw_ f       466 

of  hair- «S7       , 

of  the  kidneys 4S9      ) 

Costal  onHilagBS ^ 11!        1 

Cranial  fossa,  aoiarior -.,„,.    87      | 

middle _.    88 

poMerior „    G8 

612 

^^^j^ou»2>U4to  F>piU» 

282 

^^^^^^^H» 492 

P                    Cwta  or  lie  arteries 

840 

8S3 

Crealin _ W 

Creatinfn - » 

CrMtofbone— M 

Bthmoidal „ -    SB 

1                     CoccjK 

r                      Coohlea. 

axis  or. 

CeoliaoaiiB 

ColUeen 

105 

(124 

625 

884 

28 

OMipilal M 

sphenoidal „ 64 

Coloalrom 

BorpuaoloB 

Column.  Torlebral 

CoffiHilixure 

optio ~ 

cord,- 

of  mouth 

oflhethirdTenlriclo 

ofTulTB 

Companion  Tcins 

602 

602 

..  97,  iia 

514 

518 

519 

epin»l 

:. 614 

274 

G26 

492 

985 

plalc  of  etAmoid  bone 67 

middle - «J      1 

Buperior../. OS 

Cross,  occipilal „ „ fiS 

Crown  of  head IH 

right..!...... m 

of  cerebram „ _  CM 

of  diaphrepn ,.  til 

of  fornii —  Sn 

Coudylea 

oBoipital 

84 

61 

of  inferior  maxillary  bon 

e 85 

Cuticle „ ^60 

ndges  of  hameriis 

Conflueiioe  of  Ihesitiusea 

Conical  pupilliB 

334 

400 

282 

dabtoi ,.m 

poBierior — ^.    TT 

groove »t,m 

ligament ^» 

pulp «U.g 

ConjunctiTB _ 

Connective  tissue 

Conralutiane  of  llie  cerebrum 

597 

170 

8JB 

.516.  510 
180 

Cornea 

180 

flOS 

luleum 487 

Dentine SB» 

L 
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DescriptWe  anatomy 17 

Diaphragm 221 

Diaphjsis  of  bones 42 

Dilatation  of  heart 849 

Disks,  intervertebral 107 

Dorsal  vertebrse 102 

Drum  of  the  ear 616 

Duot,  common  biliary 828 

cystic 828 

hepatic 824,  828 

lachrymo-nasal 91,  600 

lactiferous 601 

of  glands 269 

of  Muller 489 

pancreatic 820 

parotid 279 

right  lymphatic 480,  432 

spermatic 472 

submaxillary 279 

thoracic 480,  481 

Ducts,  ejaculatory 474 

Duodenal  glands 312 

Duodenum 309 

Dura  mater 587 

Eab ^ 612 

external 612 

internal 621 

ligaments  of 613,  619 

middle 616 

muscles  of 614,  620 

small  bones  of 618,  619 

wax 616 

Efferent  lymphatic  vessels 429 

Egg 486 

Ejaculatory  ducts 474 

Elastic  tissue 175 

Elbow  joint 144 

Eminence,  nasal 58 

parietal 60 

pyramidal 622 

Eminences,  mammillary 518 

Enamel 285,  289,  290 

organ 293 

Endocardium 347 

Endolymph 623 

Endosteum 39 

Ependyma « 687 

Epidermis 269,  681 

Epigastric  fold 220 

region. 299 

Epiglottis 441 

Epiphyses  of  bones 42 

Epiploic  appendages 317 

Epithelium 259 

ciliated *. 261 

columnar 260 

irregular 260 

pavement 260 

polyhedral 260 

spheroidal 260 

squamous ^ 260 


Erectile  tissue 476 

Ergot 628 

Eruption  of  temporary  teeth 298 

permanent  teeth 294 

Ethmoidal  crest 66 

fissure 59 

gutters 67 

sinuses 67 

wings 56 

Ethmoid  bone 66 

Eustachian  tube 65,  621 

valve 844 

Excretion 267 

Extremities,  lower 238 

upper 228 

Eye 594 

Eyeball 594,  600 

Eyebrow 595 

Eyelashes 597 

Eyelids 595 

Eye  teeth 287 


Face 

Facial  angle 

Falciform  process 240, 

Fallopian  canal 

tube 

False  vocal  cords 

Falx,  cerebellar 

cerebral 

Fang  of  tooth 

Fascia 

cervical 

cribriform 239, 

crural 239, 

deep 224, 

perineal 

temporal 

femoral 

ischio-rcctnl 

lata 

lumbar 

of  the  foot 

palmar 

pect i neal 240, 

pelvic 

plantar  

recto- vesical 

sartorial 240, 

spermatic 

superficial 212,  224, 

superficial  perineal 

superficial  temporal 

transverse 216, 

Fasciculi  of  muscular  fibres 

Fat  tissue 

Fauces 

Femoral  arch 214, 

hernia 243, 


ring 

Femur 

Fenestrated  membranes. 
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88 
248 

68 
488 
447 
638 
538 
285 
182 
194 
241 
241 
239 
497 
185 
239 
497 
239 
218 
239 
226 
243 
496 
242 
497 
248 
469 
238 
497 
185 
218 
178 
176 
276 
248 
244 
243 

148 
884 
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Flbru,  musoulur... 

Fibres,  Btriated  musoular 1 

uDBlrinled  muwiuUr 2 

Fibrils,  muscular 1 

Fibro-cariilBge 1 

inlorarlioulKr S6,  I 

semilDDAr'----w,. 1 

Fibro-serous  meoibriLiiel ^ 

Fibrous  tUsuo 1 

Fibula I 

Filaments,  haaiogflneous 

Flmbriuied  eKtremity  of  Fallopiaii 

tube i 

Fingers I 

Fissure  of  the  anus i 

elhraoidal 

glenoid 

gre&i  longitudinal i 

longitudiual,  of  liver G 

oral S 

transverse,  of  lirer S 

of  the  vulva 4 

Flesh 1 

Flexion 

Flexure,  sigmoid 315,  ( 

Fluoride  of  calcium 

-fpigl 

jpiplol 

of.'!!!!.' 

id 

1 

blial . 

d!!!!!!! 

posterior  elbmaiilal... 
poiUrior  palatine.., 


Fold,  alar 

aryteno-fpigluttio.. 

102 
446 

■>sn 

gloMO-epiplolUc... 
recto,  vesical 

.'!!!!!!  "soi 
aw 

446 

484 
4(13 

utero-resical 

"awC'ilis 

4es 

Follicular  glands 

Fontanel,  aoterior 

2(J!1 
74 

anterior  palaUne.... 

T8 

90 

of  Lean 

344 

Foramen,  (quadrate 33S 

rotund M 

aphenoidal 16 

spheno-palatine 80 

splieno-niaxillBry M 

spinauB M 

spinal 98 

Btjll>-UIBBl«i(l ti 

supra-orbital U 

ForamiDa,  iuter-TertebraL .,    98 

great  sciaUe ,,....  124 

aaoral 1«6 

smnll  sciatic .,  IH 

Forearm... .,.,,  £11 

Pomii m 

Fossa  of  bone M 

glenoid 62 

hemiellipUoal C23 

bemispberioal Il2£ 

infra-claviculu' 200 

inb'a-Bpinous ISO 

intorcondyloid 149 

ischio-recLal 497 

jugular C4,  IM,  190 

navicular 47B 

pterjgo-maxillarj 89 

splieno-maxillar; 89 

aubmaiillai? 199 

aubscapnlar 18l) 

aupra-clavicular 1U3,  199 

supra-spiaoui 130 

temporal H8 

trochanteric IW 

FoBSEB,  cranial,  anterior. _......    67 

middle M 

poBierior <8 

inguinal.  intemaL iSU,  SM 

eitemal iSO,  W 

nasal «    91 

Fourchelte 4ti 

Fmua.  gloeBo-e^Bloui« IM 

Frtenum.  inferior  labial ST6 

lingual _ 280 

preputial 476 

ftuperior  labial £76 

Fringes,  sjnorial - 40,  SU 

Frontal  bone - .-. .„.    C8 

Front  teeib „..-..  SH 

Fundus,  nf  gall-bladder _..  MB 

of  urinarv  bladder 4H 

of  uterus „.  ttl 

Furrow,  naso-labial IN 

Oali^-bladde« „.  M 

Ganglia .; 611 

Gangliated  cord 8S3 

GanglLform  enlargement  of  tbc  b- 

cial  nerve SU 

Gangliform  plexus- S{6 

Ganglion,  inferior  eervioal G9( 

jugular 5U 

middle  cervical SU 
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QanglioD,  ophthalmic 

otic 

petrous 

semilunar,  of  solar  plexus 

semilunar,  of  trifacial 

spheno-palatine 

submaxillary 

superior  cervical 

Ganglionic  system  of  nerves 

Gastric  juice 

General  anatomy 

Germinal  eminence 

spot 

vesicle 

Gimbernat's  ligament 215, 

Glabella 

Gland 

mammary 

parotid 

pineal 

prost  at  e 

sublingual 

submaxillary 

Glands,  agminated 812, 

Bartholine's 

bronch  ial 

Brunner's 

ceruminous 

coeliac 

convoluted 

Cowper's 

deep  inguinal 

duodenal 

follicular 

gastric 

iliac,  ext ernal 

internal 

intercostal 

lachrymal 

lingual 

lumbar 

lymphatic 428, 

mediast inal,  anterior 

posterior 

mesenteric 

mesocolic 

odoriferous 

palat  inc 

palpebral 

perspiratory 

Peyer's 

popliteal 

preputial 

pulmonary 

racemose 

sebaceous 

simple  follicular 

solitary 812,  318, 

suburethral 481, 

superficial  inguinal 

sweat 

tubular 269,  812, 


544 

o50 
554 
586 
548 
546 
550 
588 
512 
809 
17 
4H6 
487 
487 
248 
1H8 
267 
50<J 
278 
526 
480 
279 
279 
813 
494 
48»3 
812 
616 
489 
270 
481 
487 
812 
269 
:J08 
187 
487 
486 
598 
288 
438 
429 
486 
486 
488 
488 
684 
275 
596 
688 
318 
487 
476 
486 
270 
684 
276 
318 
494 
437 
688 
318 


Glans  of  the  penis 475 

of  the  clitoris 498 

Glenoid  cavity 181 

fissure 62 

fossa 62 

tubercle 62 

Globulin 27 

Glomerule,  renal 460 

Glosso-epiglottic  froena 280 

folds 446 

Glottis 447 

Glucose 28 

Glycogen 27 

Grape  sugar 28 

Gray  substance 506 

Grinders 288 

Gristle 171 

Groin 212,  238 

Groove,  bicipital 138 

dental 292,  298 

digastric 62 

labial 184 

'   labio-menial 184 

Gubernaculum  of  testicle 469 

Gullet 297 

Gums 278 

Gutters,  ethmoidal 67 

Guttural  region 90 

Hairs 686 

Ham 251 

strings 261 

Hand 140 

Handle  of  sternum 117 

Hard  palate 276 

Head 188 

of  bone 84 

of  muscle 179 

Heart 841 

Heel 288 

Helicinc  arteries 478 

Helix 618 

Hemispheres  of  the  cerebellum 527 

of  the  cerebrum 516 

Hepatic  cells 826 

duct 824.  828 

substance 824 

Hernia 220 

femoral 248,  244 

inguinal,  direct 221 

oblique 220 

Hernial  sac         220.  244 

Uilus  of  kidneys 458 

of  spleen 829 

of  supra-renal  bodies 466 

Hip 212 

bones 121 

joint 169 

Hippocampus 522 

Hollow  of  the  foot 167 

of  the  knee ^  288 

Homogeneous  filamenti 18*  80 
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L                           liquid                     

m 

18.  29 
_  18.     29 

19,  3t) 

622 

ex. 

Ubial  fnena ,  27i 

1                           membrane 

membranous «M 

Lnoeraled  foramen US 

Humors  of  the  eye 

filO 

Oil 

6110 

bono 80 

CMuncle 696 

orifice fiM,  SH 

papillB. 6H,  IM 

S^"".;:: ::: ; :-"m 

1          Sj^f!! 

21 

4IH) 

Luteals 418 

assoouB  spiral BSi 

Laminie  of  the  oerobellum eST 

L«ryo» «0 

Hypogastric  ng^aa 

ItlUM 

Ileo-eolie  valve 

299 

21!B 

810 

816 

126 

muioleeor _ 444.  MS 

Tentrioles  of. 44S         1 

Ligament,  anterior  annular....  138.  235 

acceeaory  of  iiip  joint ISO 

annuUr.  anlerior.  of  tb«  wtitt„  3!0 

of  llie  radius 146 

of  the  anklojoinu....  S41.  242 
of  Uicear 610 

InoiBors 

288 

618 

1                          foMB.  c.ien..! 

220 

220.  304 

...„  221 
221) 

'                             henii>.  diraol 

oblique 

posleHor.of  The  wrist 3S& 

aroiiate.  external 218 

loeWp 

InlBrmuHouUr  pariiiion* 

Interposed  vMum 

167 

182 

524,  630 

calcaueo-ciiboid.  inferior ia6 

capsular,  between  rftdiua  and 

ulna 146 

of  ankle  joint 188 

or>strse>I'>s''>><l«<»>pboid 
bone 104 

bone 166 

of  elbow  joim 141 

of  hip  joint 1S9 

or  knee  joint-- »1 

of  Bcapuio-elaTicutu  w- 

UcuUlion _  142 

of  sheuMer  joint 141 

of  slerno-clatiouUr  utte- 

ulaiion HI 

of  Ismpero-maiUlarj  ■»- 

tioulalion BT 

of  wrist  joint 146 

foraminii 

98 

Intoalimil  juice 

laWatine 

Its 

313 

BOB 

815 

Iodine 

Iris 

Iron..™ 

Irregular  hones 

21 

......  6(>7 

.  21,    26 
84 

28B 

Jaw  bonr,  lower 

j^-num 

Joints 

R8 

810 

46 

fossa 6* 

Kib«»t:' 

Kneecap 

1»S.  199 

458 

160.  238 

coracoid „ IM 

co«in.ol»Timilw..„ _  HI 

middle  and  posterior 118 

coslo-iipboid 119 

k. 

INDEX. 


658 


Ligament,  cotyloid 150 

dental 286 

denticulate 537 

external  calcaneo-ficaphoid 1()5 

lateral,  of  ankle  joint 164 

of  the  jaw 87 

of  elbow  joint 146 

of  knee  joint ir»2 

of  wribt  joint  140 

glenoid '. 143 

great  sacro-sciatic 126 

ilio-lumbar 120 

inferior  calcaneo-cuboid 106 

calcaneo-9caplioid 1 65 

inter-articular,  of  rib 118 

inter-olav  icular 1 42 

internal  lateral,  of  ankle  joint..  104 

of  elbow  joint 145 

of  knee  joint 102 

of  wrist  joint 146 

intero?<seouH,  of  tarsal  bone"...  104 

left  lateral,  of  liver 3(^2,  821 

long  plantar 166 

nuchal Ill 

of  the  patella 101,  240 

ovarian 485 

palmar,  of  lingers 147 

pterygo-maxillary MM) 

radiating 118 

round,  of  hip  joint 150 

of  ulna  and  radius 145 

of  uteruR 484 

right  biteral,  of  liver ii(>2,  321 

small  sacro-fciatic 120 

spheno-maxilliiry 105 

Htylo-hyoid 64,  00 

stylo  maxillary 104 

superior  calcnneo-cuboid. 105 

8upra-spinou*< Ill 

sub-pubic 125 

suspensory,  of  the  anvil <»10 

of  the  clitoris 403 

of  the  liver 302,  321 

of  the  mallet 010 

of  the  penis 476 

of  the  spleen 3U2,  320 

t hy ro- epiglott ic 448 

transverse 112 

triangular 497 

vertebral,  anterior 109 

posterior 110 

Ligaments,  acromio-clavicular 142 

anterior  of  the  bladder 403 

arcuate 221 

atlo-axoid,  anterior 112 

posterior 112 

band-like 48 

broad,  of  the  uterus 304 

capsular 48 

of  the  costal  cartilages 110 

of  the  ribs 118,  119 

cosio*Bternal 119 


Ligaments,  crucial 161 

dorsal 147,  165 

interosseous 1 47 

of  metatarsus 166 

of  tarsus 166 

interspinous Ill 

intervertebral 1 07 

lateral,  of  the  bladder 468 

lateral,  of  phalanges 147 

occipito-atloid,  anterior Ill 

posterior Ill 

odontoid 118 

of  the  ear 013,  619 

of  the  liver 30l,  302,  821 

of  the  metatarso-phalangial  ar- 
ticulations   106 

of  the  phalangial  articulations..  166 
of    the    tibio-tibular    articula- 
tions   168 

of  the  uterus 484 

of  the  urinary  bladder .  468 

of  the  larynx 442 

palmar 147 

palpebral 506 

sacro-iliac 1 26 

sterno-clavicular 142 

thyro-hyoid 442 

vaginal,  of  lingers 226 

of  the  toes 242 

yellow 109 

Linca  aspera 148 

alba 217 

Line,  median,  of  abdomen 217 

semilunar,  of  abdomen 217 

Lines,  transverse,  of  abdomen 217 

Lime,  phosphate  of 28 

carbonate  of 28 

oxalate  of 29 

Lingual  frtenum 280 

Lips 274 

of  the  uterus 482 

Liquid,  cerebro- spinal 530 

Liquor  sanguinis 340 

Liver 3t)0,  321 

Lobes  of  a  gland 270 

of  tlie  cerebrum 615 

of  the  liver 322,  828 

of  the  lungs 461 

of  the  prostate  gland 480 

Lobules  of  glands 270 

of  the  liver 271,  826 

of  lungs,  primary 462 

secondary 462 

Loins 211 

Lower  jaw  bone 88 

Lumbar  regions 211,  299 

vertebrae 108 

Lungs 460 

Lunula 641 

Lymph 480 

corpuscles 480 

Lymphatic  system 428 
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L;mp1ialic  glands 436, 

snlerior  «oricuI«r 

ftiilUry ~ 

bronchUl 

oiElinc 

deep  cervical 

deep  inguinal - 

exiemal  itiac 

intaraoBUtl 

iniernal  iliae _ 

inlemal  maxillary 

lumbar 

mediiiBlinal.  anterior  

pOBtcrior 

mBMnloHe 

maBOGolic 

oeoipital 

popliteal 

poBloriDrauricular 

pulmonary 

Biibm  miliary 

Bupurficial  cervical 

inguinal 

Imnlc,  broDcbo-mediastinal 

intestinal 

anterior  mediMtjnal 

deep  oerrical 

deep  facial 

intorcoslal 

lingual 

occipital 

of  ibe  exterior  of  the  iho- 

of  Ihe  large  inteali DBS 

of  the  liver 

of  the  lower  eitremllies... 

of  the  KloniBtili 

of  ilie  upper  extremities... 

pulmonary 

BUperficial  curvioni 

tempornl 

Maqkebia,  pboBphate  or. 

Magnesium 21, 

Malar  bone 

Malli>olua,  internal 

external 

Mftliel 

Malpigliian  corpuEoles 

Mamni* 

Mammillar;  emincDcea 

MSDganeBc 

Margarin _ 

Marrow 88, 

Mastoid  portion  of  temporal  bone- 
process 

sinuBes -  62, 

Matrix  of  naila  „ 

.Maxillary  bone,  inferior 

superior 


[  Muiliary  sinus... 

MentUB 

eiiernat  auditory , B8,  S 

inferior,  of  the  noKe. _ 

j  internal  auditary fiS,  <l 

middle,  of  the  nose fit, 

superior,  of  tbe  nose ST. 

Media  Btinal  OH viiiee 4 

1  Mediastinum  of  the  testi* 4 

I  HediaBtinom 4 

Medulla M, 

ohlongaia Ji 

Medullsry  OKiilT. 

sheaih i 

substance  of  kidney 4 

of  eupra-renal  bodin 4 

Melanin 

Membrane,  araobnoid G 

basement... 2 

fent^trated 3 

mucous i 

of  the  Hi|ueous  humor...—  MIS,  6 

of  the  tympanum fl 

.  perlbrated > 

pupillary 6 

serous. - 2 

synovial 48.  2 

tbyro-hyoid _  4 

tympanic. .- 0 

HembranouB  labyrtntfa ..„  0 

portion  of  urethra.... 4 

semicircular  oonals G 

;  Mesentiry — Ml,  8 

Mesocolon,  ascending.. 80),  S 

descending SO],  3 


Mesoreclum 

Metacarpal  bones... 

Metacarpus 

Metatarsal  bones.... 

MetatarsuB 

Siilk 

globules 


.  801,  . 
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Mineral  bodies _ _,     16 

Mitral  talTe. .„.  M 

Molars,. .,.,..  SK 

Mens  veneris ..._._.  4M 

Motion,  ciliary Ml 

Month an 

floor  of  tbe ZJ» 

roof  of  ths. 


Muscle,  ftdduclor,  long. '. 

of  the  greal  loe ! 

oftbe  lilltefinger : 

orihe  little  loo 

of  the  thumb : 

Bhorl 

ftr;leDoi<J 

biceps  flexor ' 

biceps  fletoror  Ihigh 

bmcbial 

biiccinMor 

bulho-ureilirBl 

cilinry 187,  ' 

coccjgeBt   

coiiBLriL-liir  uf  Ihe  phKrfDi,  in- 
ferior   : 

middle 

superior ' 

onrsco  briLchinl 

CTemB*lcr        

criennrjleni.i'l,  Uter»l ■ 

erieo-rhjroiil 

deltoid 

depressor  of  ibe  lower  lip 

of  the  onl  kngle 

dor^.J-ii...i-..L- : 

eltTator  of  the  lower  lip 

of  Die  oral  nnfilp 

of  the  psliite 

of  the  scapular  angle 1 

of  the  upper  lip.. 

extensor,  common,  of  Ihe  fin- 
gers  

metacarpal,  of  thumh. ...... 

oftheRreattoe : 

of  Ihe  index  finger 1 

of  the  tittle  linger ; 

of  the  toes,  long 

of  the  toes,  shon ; 

phaUngial,  of  ihutnb.  first.  ; 

phalangial,  of  thumb.  Sec- 
ond   : 

radio- carpal,  longer 

radio-aarpal,  ehorler 

ulno-carpal 

flaior,  de'ii.,  '■.!   lingers ; 

long,  of  greit  toe : 

of  little  finger 

of  the  thumb.. 

of  Ihe  toe«..._ 

metacarpal,  of  thumb 

of  Ihe  little  toe : 

■bort,  of  great  toe 

of  the  thumb 


Muscle,  fiexor,  saorl.  of  the  toe*.. 

superficial,  of  fingers 

I  gastroonemiuK 

I  geminous.. 

1  genio-glosaal 

'  genio.Ji joid   

'  gluteal,  great 

I  middle 

'  great  serrated 

pectoral 

liyo-glossal 

iliac 

inferior  oblique... 

serrated 

intprnnl  pterygoid  

inierudseous  of  the  fool 

laohio.oaTernOUft    

labio-nasal  ilcpreEiflov 

elevator    

larger  siraighl  anterior  

P'""*"'""  

larger  jjgomalic.. 

lateral  straight 

lalissimus 

laiBtor 

longcerTicaC;:';::!':!:";:" 

lunibrical 2>i 

masseter 

multifid  spinal 

mylo-hyoid.- 

nasal  aompreasor 

pjramidal   

oblique,  external 

•"P"i<""   

obluraior.  external 

internal    

oecipilo-froDtal 

oral  orbiciiltir 

palmar,  long 

palpebral  eleTator 

orbicular 

pielineal 

peroneal,  anterior 

long 

popliteal 

posterior  tibial 

pyramidal 
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.,  218 

..  1B7 
..   1!)T 
..   198 
..  261 
..  208 
..  250 
..  108 
..  ::oe 
..  202 

■^^1 
Muscle,  vaittii,il!i^^^!! 
Muscles 

oiliarj 

costal  elevator 

form  of 

head  of 

InaeHion  of. 

inlercoBtal- 

inler-upinal 

of  eyebalL 

of  Ihelarjni 

pectinate 

"traighl 

striated... 

unslriated 

fibrils 

Myolemma 

Myrtiform  oarunoles 

Nails 

Wares 92 

Nasal  bone 

■ 

fl05 

210 

179 

ITS 

lie 

......  210 

quadrate  femoral 

lumbar 

pronator 

qiinilricBps  exleneor 

rudio-aarpol  floior 

rliDmboid.'.'.".".'.!'.!".'.!!!'."'.'.'.!'.! 

aacru-lumbar 

sarlorius 

scalfOD,  &Dl«rior 

middle 

.emimombrano'u; 

^^H.   M™n"i™!!".""::::;::::v.::: 

^^^^^K      Bcnii-iendinouB 

aw 

m      , 

eoi 

448 

179         > 

M4 

601 

)78 

181 

an 

181 

181 

4» 

MO 

^^K  .^.i^uj:"'.'". 

^^^^^^     soleuB..- 

^^m  •       ataprfius...  

■                         ■lerno-coalal 

r                             gterno-hvoid 

1                           awruo-maaloid 

r                        womo-tbyroid 

'                            siraighc.  or  BbdameD 

SlJSSr!;:::::::::;::;::::::: 

Blylo-pbarjngcaL 

BubeUvian 

BubBoapular. 

auperoiliwy 

superior  oblique 

Bupinator,  long... 

short 

supra-spiMus. 

..  264 
..  207 
..  620 
..  210 
..   195 
..   195 
..   198 
..  216 
..  284 
..    19t( 
.     :i96 
..   202 
...   198 
...  220 
...  187 
...  209 
...  205 
...  238 
...  296 
...  226 

*S 

noieh _. 

partition 

pl"le 

prooesB 

'ep'am 

Nates'' 

;e1  ' 
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77 

Natel 

SIS 

xnt     < 

Neok IM       1 

Nerve,  auriDulo-tempi.ml MB       1 

eapsnlar  bodiea filfl 

oelle 606        ■ 

eireumflei 5«s 

orural 674 

internal 666 

small 6« 

deepauricalar 562 

dorsalof  pnua 678        | 

clitoris 678 

pleiue - 671 

fibres 6M.  606       i 

lenporal 

lenaor  of  the  ear. 

of  the  femoral  &»cia_.. 

of  Ibe  palate 

lorete,  greater 

leeser 

...  102 

...   820 
...  248 
,.,   278 
...  227 
...  226 

ibyro-arylenoid 

...  444 

tibial,  anterior 

...  252 
...  208 
...  216 

Iransterae  perineal 

triceps  eiteuBor 

sural 

...  499 
...  208 
...  229 
...  264 

BeQito^jrnral 

678 

ilio-hypogaitrio- 

Uio-lnguinaL. 

6T8 

m 

m 

*aginaloon>trioior 

TaatuB,  external 

...  278 
...  498 
...  249 

.....  m 
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Nerve,  inferior  maxillary o43, 

infra-orbital 

intercosto  humeral 

internal  cutaneous  of  crural.... 

lachrymal 

lingual 

long  saphenous 

median 

middle  cutaneous 

musculo-cutaneous 

musculo-spiral 

nasal o44, 

obturator 

perineal 

peroneal  communicating 

phrenic 

popliteal,  external 

internal 

posterior  intero8»eal 

pterygoid 

pudendal 

pudio 

radial 

short  saphenouM 

small  occipital 

petrosal 

sciatic 

splanchnic,  great 

small 

third 

superficial  cervical 

superior  gluteal 

maxillary 

temporal 

temporo-malar 

tibial,  anterior 

posterior 

trifacial  

tympanic 652, 

ulnar 

xygomatic 

Nerves 

abducent 


accessory  

apparent  origin  of. 

auditory 

cochlear  branch  of... 

vestibular  branch  of. 
cardiac  

inferior 

middle 


superior 

cerebral 614, 

cerebro-spinal 607, 

cervical 

coccygeal 

ciliary 

cochlear 

deep  origin  of. 

dental 

digital 

facial 
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662 
672 
67« 
644 
648 
67<*. 
608 
676 
679 
670 
647 
674 
678 
681 
6G:5 
67'.> 
679 
670 
647 
678 
677 
670 
680 
663 
660 
678 
686 
686 
686 

6r,;i 

677 
646 
662 
640 
679 
681 
542 
664 
608 
662 
603 
660 
668 
610 
663 
020 
023 
667 
584 
684 
588 
640 
614 
601 
57r) 
644 
028 
510 
640 
681 
551 


Nerves,  fibres  of 608 

ganglionic  system  of.  512 

glosso-pharyngeal 563 

hypoglossal 669 

inferior  gluteal 578 

infra-orbital 546 

intercostal 671 

laryngeal 667 

lumbar 672 

oculo-motor 54 1 

olfactory 640 

ophthalmic 643 

optic 541 

origin  of 609 

palatine 647 

pathetic 642 

pharyngeal  557,  688 

plantar 681 

plexuses  of 608 

pneumogastric 665 

pulmonary 567 

real  origin  of 610 

sacral 67tJ 

sph  eno-palatine 540 

spinal 514,  559 

subscapular 506 

superficial  origin  of 610 

supra-clavicular 603 

termination  of. 609 

thoracic 606,  670 

vesiibular 028 

Nervous  system 603 

Neurilemma 606 

Nipple 600 

Nitrogen 21,  26 

Nose 688 

back  of 184 

bridge  of 184 

cartilages  of 690,  691 

column  of 184 

meatuses  of 591 

root  of...  184 

sinuses  of 591 

wings  of 591 

Nostrils 184 

Notch,  coracoid 180 

great  sciatic 122 

leaser  sciatic 128 

nasal  77 

semilunar 85 

Nucleolus 28 

Nucleus 28 

lenticular 523 

NymphsB 498 

Obturator  roRAMEN 124 

membrane 126 

Occipital  angle 52 

bone 60 

cross 52 

protuberances 62 

region 91 
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Odontoid  ligsmenlB 

(Eaophageal  orifice 

lEBopbagus 

OleerBBon 

Olein 

IIB 

101 

222 

2B7 

136 

27 
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PedimclGS  of  pinea 
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n.tM 

gaalr-hepMic 

..  301,  802 
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Perineum 
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OrifioeH  of  the  ureters 

16 

222 

844 

222 

480 

464 

Pia  mater  of  brain 
of  apinal  oord 

21 

685 

53e 

„ tat      1 

Pit  of  the  alomaeb 

_ 6IB 

OsaeouB  tissue 

40 

oBDlresof 

OtoliiBs 

0»l  romiiien.  of  henrt 

-    42 

624 

344 

Plane  of  thalMUui 

Plate,  natal 

of  malar  bone 

orbiUl 

palate 

Pleora 

n — _  )H 

_,  n 

a,  6a,  17 

ItJi 

_i.  aae 

Oval  window 

618 

0»»riw 

Oviduci 

Orisaca 

OTum 

4BB 

488 

■180 

486 

„.  SM 
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carotid 
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M7 

-,  428 
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.,  586 

Panorea. 

..  800.  820 

Papillffl  of  M>te 

iBclilc 

Papillary  miisoles  

...,  27.  820 

262 

680 

846 

;^E;; 

fiG8 

478 

Parotid  gland 

Palella 

278 

487 

..  182,  28fl 
160 

phrenic 

prostatic 

pD^monaij 

sat 

4S4 

657 

retefomi 

eacral 

■ctar M.... 

aplenie 

47! 

Peolinaie  muBcleo 

844 

«» 

...^ „.-«» 

"•         1 

Pediole.  olfactory 

Peduncles  of  cerebellum 

540 

..  528,  629 

PleiUH.  Biiprn-rennl  fiHft  i 

ulerinc &W    j 

ufero-TBgmal 424 

■v,-.t  ..  i-r...iniii- &S~   ! 

TOUCO  V»;[IU»    ■'WT     ' 

rieiiiBM.  nerToHs 6U8 

T*noii« B30  ' 

Tons W!l  I 

Pnplilpiil  rejtioii TM,  2.".1 

PolnsM.  cnrbonntr  ot 2H  i 

pbo'plitle  of 28 

urare   df. 2»   ! 

PolflSBiiiin 2')  j 

ohl..ri.le  ..1 28 

Ponpiirl'ii  lignnicM' 242   | 

Premolars 287  | 

Pr-^l"-"' ="i'y ^"" 

Prt|.iiceol  diim-j. 4H:1 

,.r  pciii 47r.   ' 

Procesa.  aiig;ulHr.  eilcmal -ili 

ioltnml W  | 

■rticular,  of  lemporat  boni'..  ..  tH  i 

■udilorv 88 

bspilnr ftl 

clinaiil.  anleriar tVI 

pcwierior fi3 

cor.ooi.1 182 

coronoi.l ll.'>,  IS5 

falciform 243 

fronlal HZ  , 

luteril.  of  i-alcnneuni K)4  , 

long,  of  iUb  iiistiM <>l!>  I 

malar 78  , 

naaal 77 

odonloi'l HH 

of  bom- H4 

oli*ar}'.... 63 

orbieul.li Olil 

orbital W) 

pterygoiil.  exiemal 5C> 

imcriial 5(i 

pjramidal 80 

i<tiort.  of  (lie  niatlei GID 

«|.llflir,i.l„l bO 

apinou* 84 

of  ilium,  anlcrioi 122 

posterior „.  122 

■uperior 122 

of  raJius 188 

of  Bpbenoiil  boD«,. fi5 

of  lemporftl  bone A3 

of  tli8  tibia 101 

of  TorlebriB  ..    88 

■i.vl..i.l.  ..t  .il _  185 

IrftDBTciBe,  of  occipital  bone...  SI 

transTerfe.  of  Tertebnc 88 

turbinated,  inferior 67 

superior 5T 

«>giakl ~  68 


rrocrsa.  vcrniifonn  

I'romonlorj  ~  I 

Prostskte  {;Und      

ProfUl     porlioD  ofurplbni _  ' 

Protubtrance.  ocdpiial.  external.... 
Inlernal 

lygomiilii' It2, 

Ptjniin 

Pubic  sympbvaiii 

nrcli  .....'. 

Pubis 121, 

Pulp  of  caviii : 

of  Icelli  '. 

"fl'*"!''""" : 

Pulsation _  ; 

Pul.r 

Pupil 

Pulmonary  circulation 

l'jiori<«<r«r.iiiyof«tomacli 

orifice 

Epbiiiclei  

valTo  ; 

Pji^inidal  liwiiei i 

Pyramid  of  tbe  tympanum 

Pyramids,  decuKsslion  of, i 

posiprior i 

renal  

Qt  „,.BATE  FORAK.S 

R*intw 

Itami  of  pubic  

RamiiH  of  i^ciiium 

Baphi!  of  perineum 

uftnngiir 

Reeeplacte  of  chjlc 

Reclum  

Region,  guiiural 

occipitnl 

palalinu 

RegianH  of  llie  abdomen 

Renal  glomerule 

Keteform  pleiun.. 

Retina 

Ribs  

Kiilge,  asperouii 

inter-lroebaoleric 

of  bone 

Buperoiliory 

temporal 61, 

Ring,  eilernal  abdominal 218,  : 

Root  of  iung* 

of  halm ' 
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BoBtrum 54 

Rotation 48 

Rotund  foramen 5C 

Round  window 618 

Sac,  lachrymal o99 

Saccule,  spherical  623 

elliptical 628 

Sacrum 104 

Saliva 280 

Saphenous  opening 240 

Soala,  tympanic  626 

vestibular 626 

Scalp 184 

Scapula 180 

Sclerotica  602 

Sclerotic  coat 602 

Scrotum 468 

Sebaceous  glands 634 

matter 636 

Secondary  tympanic  membrane 618 

Secretion 267 

Semen 474 

Semi-bulbs  of  the  clitoris 498 

Semicircular  band 524 

canals 622 

membranous 628 

Semilunar  fibro-cartilages 160 

folds 698 

valves 346,  347 

Seminal  liquid 474,  472 

vesicles 473 

Seminiferous  tubules 471,  472 

Septal  fibres 631 

Septula  of  testicles 470 

Septum,  osseous  nasal 92 

pellucid 621 

Serum 340 

Sexual  differences  of  the  pelvis 128 

Shaft  of  bone 34 

Shin 161 

Shin  bone 160 

Shoulder  blade 130 

Sigmoid  flexure  of  the  colon 816 

Sinews 180 

Sinus,  anterior  occipital 411 

cavernous 411 

circular 418 

circular,  of  the  iris 601 

frontal 60 

inferior  longitudinal 410 

petrosal 411 

lateral 409 

maxillary 76 

of  bone 34 

posterior  occipital 412 

straight 410 

superior  longitudinal 410 

petrosal 411 

Sinuses,  sphenoidal 64 

ethmoidal 67 

lactiferous 601 


Sinuses,  mastoid 62,  620 

of  dura  mater 409,  638 

venous 886 

Soda,  carbonate  of 28 

phosphate  of. 28 

taurocholate  of 29 

urate  of. 29 

Sodium 21,    26 

chloride  of 28 

Skeleton 83 

Skin 628 

Skull 86,    87 

Smegma 476 

Soft  epidermic  layer 633 

Soft  palate 275 

Solar  plexus 585 

Sole 157 

Space,  anterior,  perforated —  519 

posterior  "         518 

Special  anatomy ..•     1" 

Sperm  cells... 472 

Spermatic  cones 471 

cord 469 

duct 471,  472 

liquid 472 

Spermatozoids 474,  472 

Sphenoid  bone 52 

Sphenoidal  foramen 55 

Spinal  cord 618,  583 

columns  of 534 

commissures  of 533 

fissures  of.  533 

gclatinoid  substance  of. 535 

gray  substance  of 505 

horns  of  534 

white  substance  of  5)>4 

Spine,  nasal 77 

of  scapula 131 

palate 79 

Sphincter  of  the  anus 319 

of  the  bladder 464 

Spinous  foramen 56 

Spiral  lamina,  osseous 625 

membranous 626 

tract.., 628 

Spleen 329 

Splenic  corpuscles 330 

Spongy  body,  of  clitoris 493 

of  penis 477 

portion  of  urethra 479 

Squamous  portion  of  temporal  bone.     61 

Sternum 117 

Stirrup 619 

Stomach 305 

pit  of.  211 

position  of 299 

Strait,  inferior,  of  pelvis 127,  494 

superior  "         127,494 

Striated  body 528 

Stroma  of  the  ovary 485 

Sub-arachnoid  space 589 

Sub-arachnoid  tissue 264 
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Submaxillary  gland 279 

Sub-mucous  tissue 266 

Sub-serous  tissue  204 

Substance  of  bone 86 

Superciliary  ridge 68 

Supra- renal  bodies 465 

Sutures 46,  66 

dentated 46 

of  the  cranium 66 

of  the  face 86,  90 

serrated 46 

squamous 46 

Sweat 684 

duct 638 

glands 638 

Sylvian  fissure 615 

Sympathetic  system  of  nerves 5sl 

Symphysis 46 

of  inferior  maxillary  bone 84 

pubic 125 

sacro-iliac 126 

Synovia 49,  266 

Synovial  bursw 183,  266 

fringes 49,  265 

membranes 48,  265 

Systemic  circulation 351 

Tactilr  coRpusrLFs 511,  680 

papillae 630 

Tapetum 607 

Tarsal  bones 158 

Tarsus 153 

Teeth 285 

bicuspid 287 

canine 287 

eruption  of 293 

eye 287 

front 2S<\ 

jaw 288 

milk 288 

pcrnianenf 285,  286 

stomach 287 

temporary 285,  "288 

Temple 188 

Temporal  bono 61 

fossa 88 

regions 188 

Tendinous  cords 846 

Tendon  of  Achillea 254 

Tendons 178,180,  182 

Tentorium 638 

Testicles 468 

Thnlami 624 

Thalamus 524 

Thoracic  aorta 881 

duct 481 

Thorax 119 

Throat 198,  294 

Thymus  body..  456 

Thyroid  body 455 

cartilage 440 

Tibia 160 


Tissue,  adipose 176 

areolar 170 

connective 170 

elastic 175 

fat 176 

fibrous 167 

sub-arolmoid  264 

sub-serous 264 

Toes 167 

Tongue 280 

Tonsils 276 

Tonsils  of  the  cerebellum 528 

Topographical  anatomy 17 

Trabeculso  of  penis 476 

of  spleen 830 

Trachea 447 

Tract,  spiral 628 

Tricuspid  valve 845 

Trochanters 148 

Trunk  of  skeleton 96 

Tubercle 84 

mental 84 

Tuberosity 84 

Tunics  of  the  eye 600 

Turbinated  bone 81 

Tympanic  membrane 616 

secondary 618 

Tympanum 616 

Ulna 134 

Umbilical  region , 299 

Umbilicus  212 

Urachu « 468 

Urea 29,  462 

Ureter 461 

Ureters 468 

Urethra 465,  478 

Urinary  bladder  .. 462 

Urine 462 

Uriniferous  tubules  460 

Uroerythrin 29 

Uterus 481 

Utricle 474 

Uvula 275 

of  the  cerebellum 528 

vesicle 464 

Vaoina 489 

Valley 527 

Valve,  ileo-colic 316 

mitral 847 

of  the  brain 629 

pyloric 807 

tricuspid 345 

Valves  of  veins 886 

semilunar 846.  847 

Valvultc  conniventes 266,  310 

Vas  deferens 472 

Vein,  angular 414 

axillarv 417 

azygOK 419 

basilic 418 
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Vein,  cardiac,  anterior 406 

posterior 406 

cephalic 418 

coronary 406,  422 

cystic 422 

dorsal  lingual n6 

of  clitoris 426 

of  penis 426 

facial 414 

femoral 426 

frontal 414 

iliac,  external 426 

internal 424 

innominate,  left 406 

right 406 

internal  maxillary 416 

jugular,  anterior 418 

external 418 

internal 408,  409 

posterior 418 

mastoid 416 

median  basilic 419 

cephalic 419 

mesenteric,  inferior 422 

superior 422 

middle  sacral 420 

occipital 416 

ophthalmic 413 

palatine 414 

pharyngeal 416 

popliteal 426 

portal 406,  421 

posterior  auricular... 416 

pudic 426 

radial  cutaneous 418 

ranine 416 

right  bronchial 419 

gastro-epiploic 422 

saphenous,  long 426 

short 426 

splenic 422 

subclavian 417 

submental 414 

supra-orbital 414 

supra-scapular 413 

tempero-maxillary 415 

temporal 414 

anterior 414 

middle 416 

posterior 414 

thyroid,  inferior 407 

transverse  cervical 413 

facial 416 

vertebral 407 

Veins 336,  406 

articular 416 

auricular  anterior 416 

brachial 417 

bronchial 463 

buccal 414 

cardiac 406 

cerebellar,  inferior 412 


Veins,  cerebellar,  superior 

cerebral,  inferior 

internal 

median 


superior, 
common  iliac 


companion 

diploic 413, 

dorsi-spinal  plexus  of 

hsBmorrhoidal  plexus  of 

hemi-azygos 

hepatic 

inferior  palpebral 

innominate 

intercostal,  left 

right 

internal  mammarv 

intra-spinal  plexus  of 

jugular 

labial 

longitudinal  anterior 

posterior ^. 

lumbar 

masseteric. 

median 

meningeal 

nasal 

oesophageal 

ovarian 

parotid 

phrenic 

prostatic  plexus  of 

pulmonary 405,  428, 

renal 

spermatic 

submaxillary 

superficial,  of  lower  extremity, 
upper  extremity 

superior  palpebral 

thyroid 

supra-renal 

ulnar  cutaneous 

uterine 

utero- vaginal  plexus  of 

valves  of 

vesical  plexus  of 

Velum,  interposed 524, 

Venous  plexuses 

sinuses 

Ventricle,  fifth 

fourth 

third 

Ventricles,  lateral 

of  the  heart 

of  the  larynx 

Vermiform  appendix 

process 

Vertebras , 

cervical 

dorsal 

false 

lumbar 


412 
412 
412 
412 
412 
423 
335 
423 
423 
424 
419 
421 
414 
406 
420 
419 
407 
4*28 
40« 
414 
423 
423 
421 
414 
419 
413 
414 
419 
421 
415 
421 
424 
453 
421 
421 
414 
42i> 
417 
414 
416 
421 
415 
425 
424 
336 
425 
535 
336 
336 
521 
531 
523 
521 
343 
445 
315 


527 
97 
99 
102 
103 
103 
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Verlebroe,  true 97 

Vertebral  column '.•7,  118 

Vertex 1H4 

Vesical  Hphinctvr 404 

triangle 404 

uvulu 4»»4 

Vesicles,  si*miiial 473 

Vcsico-uterino  poucheH o04 

folds :J04 

Vessels  afferent 420 

efferent 420 

lymphatic 428 

Vestibule 404 

of  the  oar 021 

of  the  labyrinth 021 

Villi nil 

Vitelline  membrane 4S7 

Vitreous  humor Oil 

table  of  bone 65 

Vocal  cords 413,  440 

false 447 

membrane 443 


Vomer 82 

Vulva 401 

WUITK   SrBSTAXCE 505 

of  the  eye 508,  »>02 

Windpipe 447 

Window,  oval 018 

round 018 

Wings  of  the  sphenoid  bone 54 

ethmoidal 50 

Womb 481 

Wrist 136 

joint 146 

• 

Yelk 487 

Yellow  ligaments 109 

spot 609 

Zone,  ciliary 612 

Zygoma 02 

Zygomatic  aroh 88,     89 
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